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(57) Abstract: This invention provides novel tricyclic diazepine compounds as well as methods and pharmaceutical compositions 
utilizing these compounds for the treatment and/or prevention and/or suppression of disorders which may be remedied or alleviated 
by oxytocin antagonist acivity, including treatment of preterm labor, dysmerorrhea, endometritis, and for suppressing labor prior to 
^ caesarean delivery. These compounds are also useful in enhancing fertility rates, enhancing survival rates and synchronizing estrus 
^ in farm animals; and may be useful in the prevention and treatment of disfunctions of the oxytocin system in the central nervous 
\^ system including obsessive compulsive disorder (OCD) and neuropsychiatric disorders. 
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TRICYCLIC DIAZEPINES AS TOCOLYTIC OXYTOCIN RECEPTOR ANTAGONISTS 

This invention concerns novel tricyclic diazepines which act as competitive 
5 oxytocin receptor antagonists, as well as methods of their manufacture, methods of 
treatment and pharmaceutical compositions utilizing these compounds. 

The compounds of the present invention are useful therapeutic agents in 
mammals, particularly in humans. More specifically, they can be used in the prevention 

10 and/or suppression of preterm labor, for the suppression of labor at term prior to 
caesarean delivery, to facilitate antinatal transport to a medical facility, and for the 
treatment of dysmenorrhea. These compounds also useful in enhancing fertility rates, 
enhancing survival rates and synchronizing estrus in farm animals; and may be useful in 
the prevention and treatment of disfunctions of the oxytocin system in the central 

15 nervous system including obsessive compulsive disorder (OCD) and neuropsychiatry 
disorders. 

Background of the Invention 

Premature labor remains the leading cause of perinatal mortality and morbidity. 

20 Infant mortality dramatically decreases with increased gestational age. The survival rate 
of prematurely born infants increases from 20% at 24 weeks to 94% at 30 weeks. 
Moreover the cost associated with the care of an infant bom prematurely is extremely 
high. While many agents have been developed for the treatment of premature labor in 
the last 40 years, the incidence of pre-term births and low birth weight infants has 

25 remained relatively unchanged. Therefore there remains an unmet need for the 
development of a safe and effective treatment of preterm labor. 

Tocolytic (uterine relaxing) agents currently in use include p 2 adrenergic receptor 
agonists such as Ritodrine which is moderately effective in suppressing preterm labor, 
30 but it is associated with maternal hypotension, tachycardia, and metabolic side effects. 
Several other agents have been used to suppress premature labor, including other p 2 
adrenergic agonists (terbutaline, albuterol), magnesium sulfate, NSAIDs (indomethacin), 
and calcium channel blockers. The consensus is that none of these agents are very 
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effective; there is no clinical evidence showing that these compounds can prolong 
gestation for more than 7 days (Johnson, Drugs, 45, 684-692 (1993)). Furthermore, their 
safety profile is not ideal. Adverse effects include respiratory depression and cardiac 
arrest (magnesium sulfate), hemodynamic effects (calcium channel blockers), premature 
5 closure of the ductus arteriosus and oligohydramnios (NSAIDs; prostaglandin synthase 
inhibitors). Therefore, there is an unmet need for safer and more efficacious agents for 
the treatment of preterm labor with better patient tolerability. Specific requirements with 
regard to safety include a product with no or low rates of tachycardia, limited anxiety, 
' improved fetal safety, and few, if any, adverse cardiovascular effects. 

10 One target of interest is the oxytocin receptor in the uterus, and a selective 

oxytocin receptor antagonist has been proposed as an ideal tocolytic agent. While the 
exact role of oxytocin (OT) in parturition has not been clearly defined, there is evidence 
strongly suggesting that it may play a critical role in the initiation and progression of labor 
in humans (Fuchs et al. Science 215, 1396-1398 (1982); Maggi et al. J. Clin, Endocrinol. 

15 Metab. 70, 1142-1154 (1990); Akerlund, Reg.. Pept 45, 187-191 (1993); Akerlund, Int. 
Congr. Symp. Semin. Ser., Progress in Endocrinology 3, 657-660 (1993); Akerlund et al., 
in Oxytocin, Ed. R. Ivell and J. Russel, Plenum Press, New York, pp 595-600 (1995)). 
Preliminary clinical trials with oxytocin receptor antagonists support the concept that a 
blockade of OT receptors reduces uterine myometrial activity and delays the onset of 

20 labor (Akerlund et al., Br. J. Obst Gynaecol. 94, 1040-1044, (1987); Andersen et al., 
Am. J. PerinatoL 6, 196-199 (1989); Melin, Reg.. Pept. 45, 285-288 (1993)). Thus, a 
selective oxytocin antagonist is expected to block the major effects of oxytocin exerted 
mainly on the uterus at term, and to be more efficacious than current therapies for the 
treatment of preterm labor. By virtue of its direct action on the receptors in the uterus an 

25 oxytocin antagonist is also expected to have fewer side effects and an improved safety 
profile. 

The following prior art references describe peptidic oxytocin antagonists: Hruby et 
al., Structure-Activity Relationships of Neurohypophyseal Peptides, in The Peptides: 
Analysis, Synthesis and Biology, Udenfriend and Meienhofer Eds., Academic Press, 
30 New York, Vol. 8, 77-207 (1987); Pettibone et al., Endocrinology, 125, 217 (1989); 
Manning et al., Synthesis and Some Uses of Receptor-Specific Agonists and 
Antagonists of Vasopressin and Oxytocin, J. Recept Res., 13, 195-214 (1993); Goodwin 
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et al., Dose Ranging Study of the Oxytocin Antagonist Atosiban in the Treatment of 
Preterm Labor, Obstet Gynecol, 88, 331-336 (1996). Peptidic oxytocin antagonists 
suffer from a lack of oral activity and many of these peptides are non-selective 
antagonists since they also exhibit vasopressin antagonist activity. Bock et al. [J. Med. 
5 Chem. 33, 2321 (1990)], Pettibone et al. [J. Pharm. Exp. Ther. 256, 304 (1991)], and 
Williams et al. [J. Med. Chem., 35, 3905 (1992)] have reported on potent hexapeptide 
oxytocin antagonists which also exhibit weak vasopressin antagonistic activity in binding 
to Vi and V 2 receptors. 

10 Various non-peptidic oxytocin antagonists and/or oxytocin/vasopressin (AVP) 

antagonists have recently been reported by Pettibone et al., Endocrinology, 125, 217 
(1989); Yamamura et al., Science, 252, 572-574 (1991); Evans et al., J. Med. Chem., 35, 
3919-3927 (1992); Pettibone et al., J. Pharmacol. Exp. Ther, 264, 308-314 (1992); 
Ohnishi et al., J. Clin. Pharmacol. 33, 230-238, (1993); Evans et al., J. Med. Chem. 36, 

15 3993-4006 (1993); Pettibone et al., Drug Dev. Res. 30, 129-142 (1993); Freidinger et al., 
General Strategies in Peptidomimetic Design: Applications to Oxytocin Antagonists, in 
Perspect Med. Chem. 179-193 (1993), Ed. B. Testa, Verlag, Basel, Switzerland; 
Serradeil-Legal, J. Clin, invest, 92, 224-231 (1993); Williams et al., J. Med. Chem. 37, 
565-571 (1994); Williams et aL, Bioorg. Med. Chem. 2, 971-985 (1994); Yamamura et 

20 al., Br. J. Pharmacol., 105, 546-551 (1995); Pettibone et al., Advances in Experimental 
Medicine and Biology 395, 601-612 (1995); Williams et al., J. Med. Chem. 38, 4634- 
4636 (1995); Hobbs et al., Biorg. Med. Chem. Lett. 5, 119 (1995); Williams et al., Curr. 
Pharm. Des. 2, 41-58 (1996); Freidinger et al., Medicinal Research Reviews, 17, 1-16 

(1997) ; Pettibone et al., Biochem. Soc. Trans. 25 (3), 1051-1057 (1997); Bell et al., J. 
25 Med. Chem. 41, 2146-2163 (1998); Kuo et al., Bioorg. Med. Chem. Lett. 8, 3081-3086 

(1998) ; Williams et al., Biorg. Med. Chem. Lett. 9, 1311-1316 (1999). 

Certain carbostyril derivatives and bicyclic azepines are disclosed as oxytocin 
and vasopressin antagonists by Ogawa et al. in WO 94/01113 (1994); benzoxazinones 
are disclosed as oxytocin and vasopressin receptor antagonists by Sparks et al. in WO 
30 97/25992 (1997); Williams et al. disclose piperidine oxytocin and vasopressin receptor 
antagonists in WO 96/22775 (1996); Bock et al. disclose benzoxazinone and 
benzopyrimidinone piperidines useful as oxytocin and vasopressin receptor antagonists 
in U.S. Patent 5,665,719 (1997); piperazines and spiropiperidines useful as oxytocin and 
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vasopressin receptor antagonists are disclosed by Evans et al. in U.S, Patent 5, 670,509 

(1997) and by Bock et al. in U.S. Patent 5,756,504 (1998); Bell et al. disclose piperazine 
oxytocin receptor antagonists in UK Patent Application, GB 2 326 639 A (1998); Bell et 
al. disclose benzoxazinone and quinolinone oxytocin and vasopressin receptor 

5 antagonists in UK Patent Application GB 2 326 410 A (1998); Bell et al. disclose 
benzoxazinone oxytocin and vasopressin receptor antagonists in U.S. Patent 5,756,497 

(1998) ; Matsuhisa et al. disclose difluoro tetrahydrobenzazepine derivatives as oxytocin 
antagonists in WO 98/39325 (1998); Ogawa et al. disclose heterocyclic bisamides with 
vasopressin and oxytocin antagonist activity in U.S. Patent 5,753,644 (1998) ); and 

10 Ogawa et al. disclose benzazepine derivatives with anti-vasopressin activity, oxytocin 
antagonistic activity and vasopressin agonist activity, useful as vasopressin antagonists, 
vasopressin agonists and oxytocin antagonists in WO 97/22591 (1997) and U.S. Patent 
6,096,736 (2000). 

Trybulski et al. disclose 3-carboxamide derivatives of pyrrolobenzodiazepine 
15 bisamides with vasopressin antagonist activity in U.S. Patent 5,880,122 (1999); bicyclic 
thienoazepines with vasopressin and oxytocin receptor antagonist activity are disclosed 
by Albright et al. in WO 96/22294 (1996) and U.S. Patent 5,654,297 (1997); and tricyclic 
benzazepines with vasopressin and oxytocin receptor antagonist activity are disclosed 
by Albright et al. in U.S. Patent 5,849,735 (1998). 

20 Albright et al. broadly disclose tricyclic benzazepine vasopressin antagonists in 

WO 96/22282A1 (1996) which possess antagonistic activity at the V! and/or V 2 receptors 
and exhibit in vivo vasopressin antagonistic activity, as well as antagonistic activity at the 
oxytocin receptors. 

Venkatesan et al. broadly disclose tricyclic benzazepines with vasopressin and 
25 oxytocin antagonist activity in U.S. Patent 5,521,173 (1996), WO 96/22292 (1996), and 
in U.S. Patent 5,780,471 (1998) which possess antagonistic activity at the Vi and/or V 2 
receptors and exhibit in vivo vasopressin antagonistic activity, as well as antagonistic 
activity at the oxytocin receptors. 

30 Compounds which behave as potent oxytocin antagonists by binding with high 

affinity and selectivity to the oxytocin receptors, thus preventing oxytocin from binding to 
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its receptors and exerting its biological and pharmacologic effects in vivo, can be useful 
for the treatment and/or prevention and/or suppression of preterm labor, for the 
suppression of term labor prior to a caesarian delivery, and to facilitate antinatal 
transport to a medical facility. They also can produce contraception in mammals given 
5 that oxytocin antagonists have been shown to inhibit the release of oxytocin-stimulated 
luteneizing hormone (LH) from pituitary cells (Rettori et aL, Proc. Nat Acad. Sci. U.S.A. 
94, 2741-2744 (1997); Evans et aL, J. Endocrinol., 122, 107-116 (1989); Robinson et aL, 
J. Endocrinol. 125, 425-432 (1990)). 

10 Oxytocin antagonists have the ability to relax uterine contractions induced by 

oxytocin in mammals and thus can be also useful for the treatment of dysmenorrhea, a 
condition characterized by pain during menstruation (Akerlund, Int. Congr. Symp. Semin. 
Ser., Progress in Endocrinology 3, 657-660 (1993); Akerlund, Reg. Pept. 45, 187-191 
(1993); Melin, Reg. Pept 45, 285-288 (1993)). Primary dysmenorrhea is associated with 

15 ovulatory cycles, and it is the most common complaint of gynecologic patients. 
Myometrial hypercontractility and decreased blood flow to the uterus are thought to be 
causative factors for for the symptoms of primary dysmenorrhea (Akerlund, Acta Obstet 
Gynecol. Scand. 66, 459-461 (1987). In particular, vasoconstriction of small uterine 
arteries by vasopressin and oxytocin is thought to produce tissue ischemia and pain 

20 (Jovanovic et aL, Br. J. Pharmacol. 12, 1468-1474 (91997); Chen et aL, Eur. J. 
Pharmacol. 376, 25-51 (1999)). 

The administration of oxytocin receptor antagonists to farm animals after 
fertilization has been found to enhance fertility rates by blocking oxytocin induced 

25 luteolysis leading to embryonic loss (Hickey et aL, WO 96/09824 A1 (1996), Sparks et 
aL, WO 97/25992 A1 (1997); Sparks et aL, U.S. Patent 5,726,172 A (1998)). Thus, 
oxytocin receptor antagonists can be useful in farm animal husbandry to control timing of 
parturition and delivery of newborns resulting in enhanced survival rates. They can also 
be useful for the synchronization of estrus by preventing oxytocin induced corpus luteum 

30 regression and by delaying estrus (Okano, J. Reprod. Dev. 42 (SuppL), 67-70 (1996)). 
Furthermore oxytocin receptor antagonists have been found to have a powerful effect in 
inhibiting oxytocin-induced milk ejection in dairy cows (Wellnitz et aL, Journal of Dairy 
Research 66, 1-8 (1999)). 
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Oxytocin is also synthesized in the brain and released in the central nervous 
system. Recent studies have established the importance of central oxytocin in cognitive, 
affiliative, sexual and reproductive behavior, and in regulating feeding, grooming and 

5 response to stress in animals. Oxytocin may also influence normal behavior in 
humans.ModuIators of oxytocin binding to its receptors in the central nervous system 
may be useful in the prevention and treatment of disfunctions of the oxytocin system, 
including obsessive compulsive disorder (OCD) and other neuropsychiatric disorders 
(Kovacs et al., Psychoneuroendocrinology 23, 945-962 (1998); McCarthy et aL, U.K. 

10 Mol. Med Today 3, 269-275 (1997); Bohus, Peptidergic Neuron, [Int. Symp. 
Neurosecretion], 12* (1996), 267-277, Publ. Birkhauser, Basel, Switz.; Leckman et al., 
Psychoneuroendocrinology 19, 723-749 (1994)). 



Competitive inhibitors of vasopressin binding to its receptors are useful in the 
15 treatment or prevention of state diseases involving vasopressin disorders in mammals, 
which include vasodilation and aquaresis (free-water diuresis), treating hypertension and 
inhibiting platelet aggregation. They are also useful in the treatment of congestive heart 
failure, cirrhosis with ascites, and in the syndrome of inappropriate secretion of 
antiduretic hormone (SIADH). Furthermore, vasopressin receptor antagonists have been 
20 found to be useful in treating disturbances or illnesses of the inner ear, particularly those 
related to Meniere's disease (Zenner et al., WO 99/24051-A2 (1999)); and for the 
prevention and treatment of ocular circulatory disorders, particularly intraocular 
hypertension or glaucoma and vision disorders such as shortsightedness (Ogawa et al., 
WO 99/38533-A1 (1999)); Ohtake et al., WO 99/65525 (1999)). 

25 

Summary of the Invention 

This invention comprises compounds of Formula (I): 




-6- 



WO 02/083678 



PCT7US02/11527 



wherein: 



Ri Ri 




Ri and R 2 are, independently, selected from hydrogen, (C r C 6 )alkyl, halogen, cyano, 
trifluoromethyl, hydroxy, amino, (C r C 8 )alkylamino, (C r C 6 )alkoxy, -OCF 3 , (Cr 
5 Ce)alkoxy-carbonyl, -NHCOKd-CeJalkyl], carboxy, -CONH 2 , -CONHKd-CeJalkyl], 

or-CON[(C r C 6 )alkyl] 2 ; 
Ra is a substituent selected from hydrogen, (C r Ce )alkyl, (CpQOalkoxy, hydroxy, amino, 

(CrC 6 )alkylamino, -COalkyl(CrC8), or halogen; 
R4 consists of the moiety B-C; wherein: 
10 B is selected from the group of: 




and C is selected from the group of: 




» (g) 

wherein: 
15 AisCHorN; 
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Rs, Re , R7, Ra, R9, R10 are, independently, selected from hydrogen, (d-C 6 )alkyl, (Ci- 
C 6 )alkoxy, (C r C 6 )alkyl-carbonyl, (QrC B )aIkenyl, (C2-C Q )alkynyl, hydroxy(C r 
C 6 )alkyl, lower alkoxy-(C r C 6 )alkyl, acyloxy-fd-CeJalkyI, (C 3 -C 8 )cycloalkyl, formyl, 
(C 3 -C 8 )cycloalkyl-carbonyl, carboxy, lower alkoxy-carbonyl, (C 3 -C 8 )cycloalkyloxy- 
carbonyl, arylloweralkyloxy-carbonyl, carbamoyl, -0-CH2-CH=CH 2 , halogen, 
haloloweralkyl including trifluoromethyl, -OCF 3 , -S[(C r C 6 )alkyl], -OC(0)N[(d- 
C e )alkyl] 2l -CONH[(C r C 6 )alkyl], -CONKd-CsJalkylfe, (C r C 6 )alkylamino, di-[(C r 
C 6 )alkyl] amino, (d-CeJalkyl di-[(C r C 6 )alkyl]amino, hydroxy, cyano, trifluoro- 
methylthio, nitro, amino, (d-CeJalkylsulfonyl, aminosulfonyl, (C r C 6 )alkylamino- 



*23 /S 



10 sulfonyl, o-\ phenyl or naphthyl; 

and R is selected from -OH, NHOR36, or any of the following groups: 

— N— R« _n_ (C H 2)p -N-R 14 _ N ^~\ 0 ~ <^\ C H 2 ), 



R33 

< h > (0 (il) 0) 
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-N — N 

R 32 



(W) 



R 35 

R34 — H-^ — n-<0 

NHR32 f 
R32 



(x) 



- R 18 




(y) 





N 

/ 



-N 



,Alkyl 



\ 



Alkyi 



(z") 

wherein: 

Rn and R 12 are, independently, selected from hydrogen, (GpCeJalkyl, (C2-C 6 )alkenyl, 
(C 3 -C 8 )cycloalkyl optionally mono- or di-[(C r C 6 )alkyl] substituted, polycycloalkyl 
having 2 or 3 rings and from 6 to 15 ring carbon atoms and optionally a ring 
nitrogen atom; said polycyclic group being optionally bonded through lower alkyl 
including but not limited to adamantanyl, adamantine-lower alkyl, bornyl, 
norbomyl, or quinuclidyl; 



10 



O /(CH 2 ) q 

N 
1 

R 2i 



R21 



— (CH 2 ) n -(h /> — (CHaX,— 0(CH 2 V 
N * V 



N 

R 2i 



or 



(C 3 -C 8 )cycIoalkyl-lower alkyl, halo lower alkyl, cyano lower alkyl, lower alkyl thiol, 
loweralkoxy-carbonyl lower alkyl, loweralkylthio lower alkyl, indolyl lower alkyl; 
aryl, optionally substituted with 1 to three substituents selected from the group of 
15 lower alkyl, hydroxy, (C r C 6 )alkoxy, aryl lower alkoxy, halogen, -CF 3 , -OCF 3 , 

-OCHF 2 , -OCH 2 F -OCH 2 CF 3 , -OCF 2 CF 3 , -OCH 2 CHF 2 , alkylamido lower alkyl, 
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dialkylamido lower alkyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, piperidinyl, 

— SCV-n"^ or — SOz-N^O 

-SCF 3 , -S0 2 [lower alkyl], sulfonyl cycloalkyl, Men* w ; or 

(C r Ci 2 ) arylalkyl, wherein the aryl moiety is optionally substituted with halogen or 
alkoxy; with the proviso that and R 12 can be taken together with the nitrogen 
to which they are attached to form a 5-8 membered unsaturated heteroaromatic 
ring containing 2 nitrogen atoms; 

R 13 is selected from hydrogen, (C r C 8 )alkyl, (C7~C 12 )aralkyl, or-(CH 2 ) p -N(lower alkyl) 2 ; 

R 14 and R 15 are, independently, selected from hydrogen, (C r C 6 )alkyl, or (C r C 12 ) 
arylalkyl, with the proviso that R 14 and R 15 can be taken together with the nitrogen 
atom to which they are attached to form a 5 to 7 membered saturated 
heterocycle, optionally containing one additional O or S atom (all of the above 
rings being optionally substituted with 1 or more loweralkyl groups); or a 5- 
membered unsaturated heterocycle containing 1 to 3 nitrogen atoms; 

R 16 and R 17 are, independently selected from the group of hydrogen, (CrC 6 )alkyl, [(C r 
C 8 )alkyl] 2 , (C 7 -C 12 ) arylalkyl, lower alkoxy-carbonyl, aryl lower alkoxy-carbonyl, 
-CONH 2 , -CONH [(CrCeJalkyl], -CON [(CrCeOalkylfe (C 3 -C 6 )cycloalkylamino (C r 
C 6 )alkyl, [(d-CeJalky^amino; with the proviso that R 16 and R 17 can be joined to 
form a 5 to 6 membered saturated ring to provide a bicyclic system, optionally 
containing one or more alkyl groups including, but not limited to, 1,3,3-trimethyl-6- 
aza-bicyclo[3.2. 1 Joctane; 

R 18 is one to three substituents selected independently from the group of hydrogen, or 
(d-Ce)alkyl; 

R 19 is selcted from the group of hydrogen, (C r C 6 )alkyl, -N[(C r C 6 )a!kyl] 2 , or (C 3 -C 8 )cyclo- 
alkylamine when Y= CH 2 ; or it is selected from the group of hydrogen and (C r 
C 6 )alkyl when Y^X 1 ; 

R^ is selected from the group of hydrogen, (d-CeJalkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, 
(C 3 -C 8 )cycloalkyl, -CONH 2 , -CON[lower alkyl] 2 , carbonyl lower alkyl, lower alkyl 
CONH[lower alkyl], lower alkyl CON[lower alkyQ 2f (C 3 -C 8 )cycloalkylamino 
carbonyl, (C 3 -C 8 )cycloalkylamino carbonyl lower alkyl, arylamino carbonyl lower 
alkyl, lower alkoxy-carbonyl, lower alkoxy-carbonyl lower alkyl, -(CH 2 ) P -N [lower 
alkyl] 2 , -(CH 2 ) p -N[lower alkenyl] 2l -CH[aryl] 2 wherein the aryl is optionally 
substituted by (d-CeJalkyl, (C r C 6 )alkoxy, or halogen; 
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R32 

r C N f ^ -(CH2) p |/""\ 

benzodioxolyl, benzodioxolyl lower alkyl, benzodioxanyl, benzodioxanyl lower 
alkyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, furancarbonyl, -S0 2 [Iower alkyl], 
aryl optionally substituted by one to three substituents selected independently, 

5 from the group of hydrogen, halogen, (d-C^alkyl, (drC 6 )alkenyl, (d-CeJalkynyl, 

lower alkoxy, -CF 3 , -OCF 3 , -OCH 2 CF 3 , -OCHF 2 , -OCH 2 F, -OCF 2 CF 3l -OCH 2 CHF 2 , 
-CO lower alkyl, -CN, nitro, -SCH 3 , aryl lower alkoxy, aryl lower alkoxy carbonyl, 
indolyl, morpholino or thiomorpholino; or (C7-C 12 )aralkyl wherein the aryl moiety 
is optionally substituted with halogen, (d-d)alkyl, or (C r C 6 )alkoxy; 

1 0 R 21 and are selected, independently, from the group of hydrogen, (d-Ce)alkyl, or (C r 
C 12 ) arylalkyl; 
is selected from hydrogen, or (d-C 6 )alkyl ; 
R 24 is selected from the group of (d-C 6 )alkyl, (C r C 12 )arylalkyl, lower alkoxycarbonyl, or 
S0 2 [(C r C 6 )alkyl]; 

15 R 25 is selected from (d-d)alkyl, (C7-C 12 )arylalkyl, lower alkoxyl-carbonyl, aryl lower 

alkoxy-carbonyl, -COOH, -CONH 2 , -CONH[(C r C 6 )alkyl], -CONH[(C7-d 2 )aryl- 

alkyl], -CON[(C r C 6 )alkyl] 2l or -CONKd-da) arylalkyl] 2 ; 
R^ is selected from hydrogen, lower alkoxycarbonyl, fluorenylalkoxycarbonyl, aryl lower 

alkyl, or aryl lower alkoxycarbonyl; 
20 R^ and R 28 are, independently, selected from the group of hydrogen, lower alkyl, aryl 

lower alkyl (the aryl moiety being optionally substituted by hydroxy, alkoxy, or 

_ CH2 _/S ' 

halogen), or ' ^ N ; with the proviso that R 27 and R 28 can be taken 
together with the carbon to which they are attached to form a 3 to 6-membered 
saturated ring; 

25 Rjb and R30 are, independently, selected from the group of hydrogen, (C r C 6 )alkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )alkynyl, (d-d)cycloalkyl, or aryl [optionally substituted by 
hydroxy, (d-d) lower alkoxy, (C r C 6 )alkyl, halo, cyano, -S0 2 [(d-d) lower alkyl, 
or-S[(d-d) lower alkyl]; 



nh 2 n 

N-CN > \J 
1 

^32 
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R3! is selected from the group of hydroxy, (d-C^alkoxy, aryl lower alkoxy, amino, 
-NH[(C r C 6 )alkyl], or -N[(C r C 6 )alkyl]2; 

R32 is selected from the group of hydrogen, or (C r C 6 )alkyl; 

R33 is one to three substituents selected from the group of hydrogen, or (C r C 6 )alkyl; 
5 R34 and R35 are, independently, selected from the group of hydrogen, (C r C 6 )alkyl, (C7- 
C12) arylalkyl, with the proviso that R34 and R35 taken together with the nitrogen 
atom to which they are attached, may form a 4 to 8 membered saturated 
heterocycle, optionally containing one additional O, S or N[(C r C 6 ) lower alkyl], 
all the above rings being optionally substituted with 1 or more alkyl groups; or a 5 
10 membered unsaturated heterocycle containing 2 to 3 nitrogen atoms; 

R36 is selected from the group of hydrogen, or (C r C 6 )alkyl; 

X' is O, S, SO, S0 2 ; 

Y'= CH 2 orX'; 

K= Y'orNKC^Ce)]; 
15 m is an integer from 1 to 4; 

n is an integer from 1 to 4; 

p is an integer from 2 to 4 ; 

q is an integer from 1 to 5; 

r is an integer from 1 to 2; 
20 s is an integer from 0 to 1 ; 

and the pharmaceutical^ acceptable salts, or pro-drug forms thereof. 

Among the preferred compounds of this invention are those of the formula: 




25 wherein: 
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Ri 



10 



Ri 




O 




or 




jS ^2 R 2 ; 

Ri and R 2 are, independently, selected from hydrogen, (C r C 6 )alkyl, halogen, cyano, 
trifluoromethyl, hydroxy, amino, (d-CeJalkylamino, (C r C 6 )alkoxy, -OCF 3l (C r 
C 6 )alkoxy carbonyl, -NHCOKd-QOalkyl], carboxy, -CONH 2 , -CONH[(C r C 6 )alkyl], 
or-CONKd-CeJalky^; 

R3 is a substituent selected from hydrogen, (d-Ce )alkyl, (d-C 6 )alkoxy, hydroxy, amino, 
(Ci-C 6 )alkylamino, -COalkyl(CrC 6 ), or halogen; 

R4 consists of the moiety B-C; wherein: 

B is selected from the group of: 

J* 



x 



or 




(a) 

and C is selected from the group of: 



<b> 




*10 



R9 



-Re 



(c) 




or 




wherein: 
A is CH or N; 

15 R 5 , Re , R7, Rs, Rg, R10 are independently selected from hydrogen, (d-d)alkyl, (d- 
C 6 )alkoxy, (d-C 6 )alkyl-carbonyl, (C 2 -C 6 )alkenyl f (C;rC 6 )alkynyl, hydroxy(d- 
C 6 )alkyl, loweraIkoxy-(C r C 6 )aIkyI f acyloxy^d-CeJalkyl, (C 3 -C 8 )cycloalkyl f formyl, 
(C3-C 8 )cycloalkyl-carbonyl, carboxy, lower alkoxy-carbonyl, (C 3 -C 8 )cycloalkyloxy- 
carbonyl, carbamoyl, -0-CH 2 -CH=CH 2 , halogen, halo lower alkyl including 

20 trifluoromethyl, -OCF 3 , -S[(C r C 6 )alkyl], -OC(0)N[(C r C 6 )alkyl] 2 , -CONH[(d- 

C 6 )alkyl], -CON[(C r C 6 )alkyl] 2 , (d-C 6 )alkylamino, di-[(C r C 6 )alkyl] amino, (d- 
C 6 )alkyl di-[(d-C 6 )aIkyl]amino, hydroxy, cyano, trifluoromethylthio, nitro, amino, 
(d-C 6 )alkyIsulfonyl, aminosulfonyl, or (d-C 6 )alkylaminosulfonyl; 
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R 29 and R30 are, independently, selected from the group of H, d-Cnalkyl, (C2-C 6 )alkenyl, 

C 2 -C 6 alkynyl, or cycloC 3 -C 6 alkyl; 
R is selected from lower alkyl, -NHNH 2 , -NHOR31; or -CH=CH-N[R32] 2 ; lower alkoxy; 

phenyl optionally substituted by from one to three substituents selected from (C1- 

C 6 )alkyl or halogen ; or a moiety of the formulae: 

R|5 

N— R 12 N (CH 2 ) P -N-R 14 - 

R 11 R 13 

(h) (i) 

r~\ J \, p R33 

N Y N ^N— R 20 < 

R i9 Rl8 ^ — (CH 2 ) s Ns — (CH2) S 

(k) (I) (o) 

R ? 33 

I V -(CH 2 ) 8 R 32 R 34 \ 

R 32 NHR32 

(t) (w) (x) 



I 25 > S? 

-N-CH— (CH 2 ) m -NH-R 26 N C C-R 31 

R32 R 32 27 

(U) (V) 
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(z-) 

Rn and R 12 are, independently, selected from hydrogen, (C r C 6 )aIkyl, (QrCeJalkenyl, 
(C 3 -C 8 )cycloalkyl optionally mono- or di-KCrCeJalkyl] substituted, (C3- 
C 8 )cycloalkyl-lower alkyl, halo lower alkyl, cyano lower alkyl, lower alkyl thiol, 
5 loweralkoxycarbonyl lower alkyl, or loweralkylthio lower alkyl; or a moiety of the 

formulae: 




R 13 is selected from hydrogen, (C r C e )alkyl, (C r C 12 )aralkyl, or-(CH 2 ) p -N(lower alkyl) 2 ; 



10 R 14 and R15 are, independently, selected from hydrogen, (C r C 6 )alkyl, with the proviso 
G that R 14 and R 15 can be taken together with the nitrogen atom to which they are 

attached to form: 

a) a 5 to 7 rnembered saturated heterocycle, optionally substituted 
with 1 or more alkyl groups; or 
15 b) a 5-membered unsaturated heterocycle containing 1 to 3 nitrogen 

atoms; 

R 18 is one to three substituents selected independently from the group of hydrogen, or 
(C n -C 6 )alkyi; 
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R 19 is selcted from the group of hydrogen, (CrC 6 )alkyl, -N[(Ci-C 6 )alkyl] 2 , or (C3-C 8 )cyclo- 
alkylamine when Y*= CH 2 ; or it is selected from the group of hydrogen and (Cr 
C 6 )alkylwhen T = X'; 

R20 is selected from the group of hydrogen, (d-CeJalkyl, (Cz-QOalkenyl, (C 2 -C 6 )alkynyl, 
5 (C 3 -C B )cycIoalkyI, -CONH 2 , -CON[lower alkylfe, carbonyl lower alkyl, lower alkyl 

CONH[lower alkyl], lower alkyl CONflower alkyl] 2 , lower alkoxy carbonyl, (CH 2 ) P - 
N[lower alkyl] 2 , -(CH 2 ) p -N[lower alkenyl] 2 , -CHfchenylfe wherein the phenyl ring is 
optionally substituted by (C r C 6 )alkyI, (C r C 6 )alkoxy, or halogen; or R 20 is a 
moiety of the formula: 



10 




— (CH 2 ) p — 

(CH 2 ) S 

R21 and R^ are selected, independently, from the group of hydrogen, (CpCeJalkyl, or (Cy- 

C 12 ) arylalkyl; 
R23 is selected from hydrogen, cyano or (CVCeOalkyl ; 

R 24 is selected from the group of (C r C 6 )aIkyl, lower alkoxycarbonyl, or S0 2 [(C 1 -C 6 )alkyl]; 
15 R 25 is selected from (CrC 8 )alkyl, lower alkoxycarbonyl, -COOH, -CONH 2 , -CONH[(C r 

C 6 )alkyl)], or-CON[(C r C 6 )alkyl)] 2 ; 
R^ is selected from hydrogen, lower alkoxycarbonyl, or fluorenylalkoxycarbonyl; 
R 27 and R 28 are, independently, selected from the group of hydrogen or lower alkyl; with 

the proviso that R 27 and R 28 can be taken together with the carbon to which they 
20 are attached to form a 3 to 6-membered saturated ring; 

Rq A is selected from the group of hydroxy, (GrC 6 )alkoxy, amino, -NH[(C r C 6 )alkyl], or 

-N[(C r C 6 )alkyl] 2 ; 
R 32 is elected from the group of hydrogen, or (CrC 6 )aIkyl; 

R33 is one to three substituents selected from the group of hydrogen, or (CrC 6 )alkyl; 
25 R34 and R35 are, independently, selected from the group of hydrogen, or (CVC^alkyl, 
with the proviso that R34 and R35 taken together with the nitrogen atom to which 
they are attached, may form a 5 membered unsaturated heterocycle containing 2 
to 3 nitrogen atoms; 

X 1 is O; 
30 Y^CHaorX 1 ; 

K= Y' or N[(C r C 6 )alkyl]; 
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m is an integer from 1 to 4; 
n is an integer from 1 to 4; 
p is an integer from 2 to 4 ; 
q is an integer from 1 to 5 ; 
5 r is an integer from 1 to 2; 
s is an integer from 0 to 1 ; 

and the pharmaceutical^ acceptable salts, or pro-drug forms thereof. 



Within each of the groups of compounds described herein is a further subset of 



wherein R, R 1f R 2 , R3 and R4 are as defined in the relevant group, or a pharmaceutical^ 
acceptable salt form thereof. A further subset of each of these groups includes those 
compounds wherein R 1f R 2 and R3 are each hydrogen and all other variables are as 
15 described in the relevant group, or a pharmaceutical^ acceptable salt thereof. 

Examples of alkyl as a group or part of a group, eg alkoxy or aralkyl, are carbon 
chains of 1 to 6 carbon atoms 

20 As used herein the term "lower" in relation to carbon chains, such as alkoxy, alkyl, 

alkynyl, alkenyl, etc., is understood to refer to those groups having up to 6 carbon atoms 
eg 1-6, 2-6. Halogen refers to fluorine, chlorine, bromine or iodine. Cycloalkyl, whether 
used separately or as a part of a combined moiety, refers to cycloalkyl groups from 3 to 8 
carbon atoms, preferably from 3 to 6 carbon atoms. 



1 0 compounds having the general formula: 




25 
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The term aryl as a group or part of a group, eg arylalkyl, includes carbocyclic 
aromatic groups of 6 to 10 carbon atoms, eg phenyl or naphthyl. The term acyl includes 
groups of 2-7 carbon atoms such as (C r C 6 alkyl)carbonyl. 

5 It is understood by those practicing the art that some of the compounds of this 

invention depending on the definition of R 1t R 2 , Ra, R*. R5, Re, R7, Rs, Rg, Rio» R29» and 
R30 may contain one or more asymmetric centers and may thus give rise to enantiomers 
and diastereomers. The present invention includes all stereoisomers including individual 
diastereomers and resolved, enantiomerically pure R and S stereoisomers; as well as 

10 racemates, and all other mixtures of the R and S stereoisomers and pharmaceutical^ 
acceptable salts thereof, which possess the indicated activity. Optical isomers may be 
obtained in pure form by standard procedures known to those skilled in the art. It is also 
understood that this invention encompasses all possible regioisomers, E/Z isomers, 
endo-exo isomers, and mixtures thereof which possess the indicated activity. Such 

15 isomers may be obtained in pure form by standard separation procedures known to 
those skilled in the art. It is understood also by those practicing the art that some of the 
compounds of this invention depending on the definition of R5, Re, Ra, R9, R10, R29 and 
R30 may be chiral due to hindered rotation, and give rise to atropisomers which can be 
resolved and obtained in pure form by standard procedures known to those skilled in the 

20 art. Also included in the present invention are all polymorphs and hydrates of the 
compounds of the present invention. 

Detailed Description of the Invention 

The present invention comprises the compounds described above, as well as 
25 pharmaceutical compositions containing the compounds of this invention in combination 
or association with one or more pharmaceutical^ acceptable carriers or excipients. In 
particular, the present invention provides a pharmaceutical composition which comprises 
a therapeutically or pharmaceutically effective amount of one or more compounds of this 
invention and a pharmaceutically acceptable carrier or excipient. 

30 

This invention also comprises methods for treating conditions in a mammal, 
preferably a human, which are remedied or alleviated by oxytocin antagonist activity 
including, but not limited to, treatment or prevention of preterm labor, dysmenorrhea and 
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suppressing labor prior to caesarian delivery whenever desirable in a mammal, 
preferably in a human. The methods comprise administering to a mammal in need 
thereof a pharmaceutically or therapeutically effective amount of one or more of the 
compounds of this invention. 

5 

The present invention also comprises combinations of the compounds of the 
present invention with one or more agents useful in the treatment of disorders such as 
preterm labor, dysmenorrhea, and stopping labor prior to caesarian delivery. More 
specifically, the compounds of the present invention may be effectively administered in 

10 combination with effective amounts of other tocolytic agents used in the treatment or 
prevention of preterm labor, dysmenorrhea or suppressing labor prior to caesarean 
delivery including p-adrenergic agonists, calcium channel blockers, prostaglandin 
synthesis inhibitors, other oxytocin antagonists (e.g. atosiban), magnesium sulfate, 
ethanol, and other agents useful in the treatment of said disorders. The present invention 

15 is to be understood as embracing all simultaneous or alternating treatments of any 
combination of the compounds of the present invention with other tocolytic agents with 
any pharmaceutical composition useful for the treatment of preterm labor, 
dysmenorrhea, and suppressing labor prior to caesarean delivery in mammals. 

20 The compositions are preferably adapted for intravenous (both bolus and 

infusion) and oral administration. However, they may be adapted for other modes of 
administration including subcutaneous, intraperitoneal, or intramuscular administration to 
a human or a farm animal in need of a tocolytic agent. 

25 The compounds of the present invention can be used in the form of salts derived 

from non toxic pharmaceutically acceptable acids or bases. These salts include, but are 
not limited to, the following: salts with inorganic acids such as hydrochloric acid, 
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and, as the case may be, 
such organic acids as acetic acid, oxalic acid, citric acid, tartaric acid, succinic acid, 

30 maleic acic, benzoic acid, benzene sulfonic acid, fumaric acid, malic acid, methane 
sulfonic acid, pamoic acid, and para-toluen sulfonic acid . Other salts include salts with 
alkali metals or alkaline earth metals, such as sodium, potassium, calcium or 
magnesium, or with organic bases including quaternary ammonium salts. The 
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compounds can also be used in the form of esters, carbamates and other conventional 
prodrug forms, which in general, will be functional derivatives of the compounds of this 
invention which are readily converted to the active moiety in vivo. This is meant to 
include the treatment of the various conditions described hereinbefore with a compound 
5 of this invention or with a compound which is not specifically disclosed but which 
converts to a compound of this invention in vivo upon administration. Also included are 
metabolites of the compounds of the present invention defined as active species 
produced upon introduction of these compounds into a biological system. 

10 When the compounds of this invention are employed for the above utilities, they 

may be combined with one or more pharmaceutical^ acceptable excipients or carriers, 
for example, solvents, diluents and the like, and may be administered orally in such 
forms as tablets, capsules (including time release and sustained release formulations), 
pills, dispersible powders, granules, or suspensions containing, for example, from 0.05 to 

15 5% of suspending agent, syrups containing, for example, from about 10 to 50% of sugar, 
and elixirs and the like, or parenterally in the form of sterile injectable solutions, 
suspensions or emulsions containing from about 0.05 to 5% suspending agent in an 
isotonic medium. Such pharmaceutical preparations may contain, for example, from 
about 25 to about 90% of the active ingredient in combination with the carrier, more 

20 usually between about 5% and 60% by weight. 

The effective dosage of active ingredients employed may vary depending on the 
particular compound or salt employed, the mode of administration, age, weight, sex and 
medical condition of the patient, and the severity of the condition being treated. An 

25 ordinarily skilled physician, veterinarian or clinician can readily determine and prescribe 
the effective amount of the agent required to prevent, counter or arrest the progress of 
the condition. However, in general, satisfactory results are obtained when the 
compounds of the invention are administered at a daily dose of from about 0.5 to about 
500 mg/Kg of mammal body weight, preferably given in divided doses two to four times a 

30 day, or in a sustained release form. For most large mammals the total daily dosage is 
from about 0.5 to 100 mg, preferably from 0.5 to 80 mg/Kg. Dosage forms suitable for 
internal use comprise from about 0.05 to 500 mg of the active compound in intimate 
admixture with a solid or liquid pharmaceutical^ acceptable carrier. This dosage 
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re.g.imen may be adjusted to provide the optimal therapeutic response. For example, 
several divided doses may be administered daily or the dose may be proportionally 
reduced as indicated by the exigencies of the therapeutic situation. 

5 These active compounds may be administered orally as well as by intravenous, 

intramuscular, or subcutaneous routes. Solid earners include starch, lactose, dicalcium 
phosphate, microcrystalline cellulose, sucrose and kaolin, while liquid carriers include 
sterile water, polyethylene glycols, glycerol, non-ionic surfactants and edible oils such as 
com, peanut and sesame oils, as are appropriate to the nature of the active ingredient 
10 and the particular form of administration desired. Adjuvants customarily employed in the 
preparation of pharmaceutical compositions, may be advantageously included, such as 
flavoring agents, coloring agents, preserving agents, and antioxidants, for example 
vitamin E, ascorbic acid, BHT and BHA. 

15 These active compounds may also be administered parenterally or 

intraperitoneally. Solutions or suspensions of these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in water suitably mixed with a 
surfactant such as hydroxypropylcellulose. Dispersions can also be prepared in glycerol, 
liquid polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of 

20 storage and use, these preparations contain a preservative to prevent the growth of 
microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and sterile powders for the extemporaneous preparation of 

25 sterile injectable solutions or dispersions. In all cases, the form must be sterile and must 
be fluid to the extent that easy injectability exists. It must be stable under conditions of 
manufacture and storage and must be preserved against the contaminating action of 
microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion 
medium containing, for example, water, ethanol (e.g. glycerol, propylene glycol, and 

30 liquid polyethylene glycol), suitable mixtures thereof, and vegetable oil. 

Furthermore, active compounds of the present invention can be administered 
intranasal^ using vehicles suitable for intranasal delivery, or transdermal^ using 
transdermal skin patches known to those ordinarily skilled in the art. When using a 
35 transdermal delivery system, the dosage administration will be continuous rather than in 
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a single or divided daily doses. The compounds of the present invention can also be 
administered in the form of liposome delivery system wherein the liposomal lipid biiayers 
are formed from a variety of phospholipids. 

5 Compounds of the present invention may also be delivered by the use of carriers 

such as monoclonal antibodies to which the active compounds are coupled. The 
compounds of the present invention may also be coupled to soluble polymers as drug 
carriers or to biode.g.radable polymers useful in achieving controlled release of the 
active agent. 

10 

Also according to the present invention there are provided processes for 
producing the compounds of the present invention. 

Process of the Invention 

15 The compounds of the present invention may be prepared according to one of 

the general processes outlined below. 

The compounds of general formula (I) wherein R4 consists of the moiety B-C, 
where B is selected from the group (a) or (b) and C is selected from the group of (c), (d), 
20 (e) and (f) defined hereinbefore, can be conveniently prepared as shown in Scheme I. 
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Scheme I 




According to the above preferred process, a tricyclic diazepine of formula (1) 

(6) 

5 wherein ' , R3 and R4 are defined hereinbefore, is reacted with perhaloalkanoyl 
halide preferably trichloroacetyl chloride in the presence of an organic base such as N,N- 
diisopropylethyl amine (Hiinig's base) in an aprotic organic solvent such as 
dichloromethane at temperatures ranging from -10°C to ambient to provide the desired 
trichloroacetyl intermediate of formula (2). Subsequent hydrolysis of (2) with aqueous 
10 base such as sodium hydroxide in an organic solvent such as tetrahydrofuran or acetone 
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at temperatures ranging from -10°C to ambient, yields the intermediate acid of formula 
(3). The required activation of the carboxylic acid (3) for the subsequent coupling with a 
primary or secondary amine, hydroxylamine or hydrazine of formula (5) can be 
accomplished in several ways. Thus, (3) can be converted to an acid halide preferably a 
5 chloride or bromide of formula (4, J=COCI or COBr) by reaction with thionyl 
chloride(bromide) or oxalyl chtoride(bromide) or similar reagents known in the art, either 
neat or in the presence of an inorganic base such as potassium carbonate, or in the 
presence of an organic base such as pyridine, 4-(dimethylamino)pyridine, or a tertiary 
amine such as triethylamine in an aprotic solvent such as dichloromethane, N,N- 

1 0 dimethylformamide or tetrahydrofuran at temperatures ranging from -5°C to 50°C to yield 
the intermediate acylated derivative (4). Subsequent coupling of the acid 
chloride(bromide) (4, J= COCI or COBr) with an appropriately substituted primary or 
secondary amine, hydroxylamine or hydrazine' of formula (5) in the presence of a 
stoichiometric amount of HOnig's base in an aprotic solvent such as dichloromethane, 

15 N,N-dimethylformamide or tetrahydrofuran at temperatures ranging from ambient to the 
reflux temperature of the solvent provides the desired compounds of formula (I) wherein 




R, R3 and R4 are as defined hereinbefore. 



Alternatively, the acylating species can be a mixed anhydride of the 
20 corresponding carboxylic acid, such as that prepared by treating said acid of formula (3) 
with 2,4,6-trichlorobenzoyl chloride in an aprotic organic solvent such as 
dichloromethane according to the procedure of Inanaga et al., Bull. Chem. Soc. Jpn. 52, 
1989 (1979). Treatment of said mixed anhydride of formula (4) with an appropriately 
substituted primary or secondary amine, hydroxylamine or hydrazine of formula (5) in an 
25 aprotic solvent such as dichloromethane, at temperatures ranging from ambient to the 
reflux temperature of the solvent provides the desired compounds of formula (I) wherein 

, R, R 3 and R4 are as defined hereinbefore. 

Alternatively, amidation of the carboxylic acids of formula (3) can be 
30 effectively carried out by treatment of said acid with triphosgene in an aprotic solvent 
such as dichloromethane followed by reaction of the activated intermediate with an 
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appropriately substituted primary or secondary amine, hydroxylamine or hydrazine of 
formula (5) in the presence of an organic base such as Hunig's base at temperatures 
ranging from -10°C to ambient. 



Another preferred process for the preparation of the compounds of the present 



invention of fonmula (I) wherein v — ' , R, R3 and R4 are as defined hereinbefore, 
consists of treating the acid of formula (3) with an activating reagent such as 
N.N-dicyclohexylcarbodiimide or 1-ethyl-3-(3<limethylamino-propyl) carbodiimide hydro- 
chloride in the presence of 1-hydroxybenzotriazole followed by reaction of the activated 
10 intermediate with an appropriately substituted primary or secondary amine, 
hydroxylamine or hydrazine of formula (5), preferably in the presence of an organic base 
such as HOnig's base and a catalytic amount of 4-(dimethylamino)pyridine, in an aprotic 
solvent such as dichloromethane, N,N-dimethylformamide or tetrahydrofuran, at 
temperatures ranging from -10°C to ambient. 

15 

In another preferred process, said acid (3) can be activated by treatment with 
other activating agents such as N,N'carbonyldiimidazole, in an aprotic solvent such as 
dichloromethane or tetrahydrofuran, at temperatures ranging from -10°C to the reflux 
temperature of the solvent. Subsequent reaction of the intermediate activated 
20 imidazoline with an appropriately substituted primary or secondary amine, hydroxylamine 
or hydrazine of formula (5) provides the desired compounds of formula (I) wherein 



, R, R3 and R4 are as defined hereinbefore. 



Alternatively, the coupling of the appropriately substituted primary or secondary 
25 amine of formula (5) with said acid of formula (3) can be effectively carried out by using 
hydroxybenzotriazole tetramethyluronium hexafluorophosphate as the coupling reagent 
in the presence of an organic base such as Hunig's base, and in a solvent such as N,N- 
dimethylformamide, at temperatures ranging from -10°C to ambient to provide in good 



isolated yield and purity the desired compounds of formula (I) wherein V> , R, R3 and 
30 R4 are as defined hereinbefore. 
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10 



15 



Related coupling reagents such as diphenylphosphoryl azide, diethyl cyano 
phosphonate, benzotriazol-l-yl-oxy-tris-(dimethylamino) phosphonium hexafluoro- 
phosphate and all other reagents known in the literature that have been used in the 
formation of amide bonds in peptide synthesis can also be used for the preparation of 



As an alternative, reaction of the intermediate 3-trihalomethylketone of formula 
(2) directly with an appropriately substituted primary or secondary amine, hydroxylamine 
or hydrazine of formula (5) also provides the desired compounds of formula (I) wherein 



R, R3 and R4 are as defined hereinbefore. 

The method of choice for the preparation of compounds of formula (I) from the 
intermediate carboxylic acid (3) is ultimately chosen on the basis of its compatibility with 
the R, R3 and R4 groups, and its reactivity with the tricyclic diazepine of formula (1). 

Another preferred process for the preparation of (I) of Scheme I is shown in 
Scheme II. A tricyclic diazepine of formula (1) is reacted with diphosgene in an aprotic 
solvent such as dichloromethane preferably in the presence of an organic base such as 
triethylamine, followed by reaction of the resulting acylated intermediate with an 
appropriately substituted primary or secondary amine, hydroxylamine or hydrazine of 



compounds of formula (I) wherein 





formula (5) to provide the desired compounds of formula (I) wherein 
R4 are as defined hereinbefore. 
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Scheme II 




The tricyclic diazepines of formula (1) of Scheme (I) wherein R4 is defined 
hereinbefore, can be conveniently prepared as shown in Scheme III. 

5 

Scheme III 




6 1 



Thus, a tricyclic diazepine of formula (6) is treated with an appropriately 
substituted acylating agent such as an aroyl halide, preferably an appropriately 

10 substituted acyl chloride (or bromide) of formula (7, J= COCI or COBr) wherein R4 is 
ultimately chosen on the basis of its compatibility with the present reaction scheme, in 
the presence of an inorganic base such as potassium carbonate, or in the presence of 
an organic base such as pyridine, 4-(dimethylamino)pyridine, or a tertiary amine such as 
triethylamine or N,N-diisopropylethyl amine, in an aprotic solvent such as 

15 dichloromethane, N,N-dimethylformamide or tetrahydrofuran, at temperatures ranging 
from -5°C to 50°C to provide intermediates of general formula (1) wherein R4 is defined 
hereinbefore. 
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Alternatively, the acylating species of formula (7) can be a mixed 
anhydride of the corresponding carboxyiic acid, such as that prepared by treating said 
acid with 2,4,6-trichIorobenzoyl chloride in an aprotic organic solvent such as 
dichloromethane according to the procedure of Inanaga et al., Bull. Chem. Soc. Jpn., 52, 
5 1989 (1979). Treatment of said mixed anhydride of general formula (7) with a tricyclic 
diazepine of formula (6) in a solvent such as dichloromethane and in the presence of an 
organic base such as 4-(dimethylamino)pyridine at temperatures ranging from 0°C to the 
reflux temperature of the solvent, yields the intermediate acylated derivative (1) of 
Scheme III. 

10 

The acylating intermediate of formula (7) is ultimately chosen on the basis of its 
compatibility with the R4 groups, and its reactivity with the tricyclic diazepine of formula 
(6). 

15 The desired intermediates of formula (7) of Scheme III wherein R4 consists of the 

moiety B-C wherein B is (a) and C is (c) can be conveniently prepared by a process 
shown in Scheme IV. Thus, an appropriately substituted aryl(heteroaryl) iodide (bromide, 
chloride, or trifluoromethane sulfonate) of formula (8, wherein P is a carboxyiic acid 
protecting group, preferably P= alkyl or benzyl, M= I, Br, CI, OTf), and A, R5, Rs and R 7 

20 are defined hereinbefore, is reacted with an aryl(heteroaryl) tri(alkyl)tin(IV) derivative of 
formula (9, W= Sn(trialkyl) 3 , preferably Sn(n-Bu) 3 ) wherein A, Rs, R 9 and R 10 are defined 
hereinbefore, in the presence of a Pd(0) catalyst in the presence or absence of 
inorganic salts (e.g. LiCI), to provide the intermediate ester (10). Subsequent unmasking 
of the carboxyiic acid by hydrolysis, hydrogenolysis or similar methods known in the art, 

25 followed by activation of the intermediate acid (11) provides the desired intermediates of 
formula (19) wherein A, R 5 , Re, R7, Re, R9 and R 10 are hereinbefore defined, suitable for 
coupling with the tricyclic diazepine of formula (6). 
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The desired intermediates of formula (7) of Scheme III wherein R4 consists of the moiety 
B-C where B is (a) and C is (d), (e) or (f) or B is (b) and C is either (c), (d), (e) or (f) can 
be prepared by a process analogous to that exemplified in Scheme IV by replacing 
intermediates of formula (8 and 9) with appropriately substituted naphthyl, quinolyl, 
5 pyrimidinyl or pyrazinyl intermediates. 

Alternatively, the desired intermediates of formula (10) of Scheme IV wherein R4 

f 

consists of the moiety B-C where B is (a) and C is (c) can be prepared by coupling of the 
iodide(bromide, chloride, trifluoromethanesulfonate) (8, M= I, Br, CI, or OTf) with an 

10 appropriately substituted aryl(heteroaryl) boron derivative of formula (9, preferably 
W=B(OH) 2 ) in the presence of a palladium catalyst such as palladium(ll) acetate or 
tetrakis(triphenylphosphine) palladium(O) and an organic base such as triethylamine or 
an inorganic base such as sodium(potassium or cesium) carbonate with or without 
added tetrabutylammonium bromide(iodide), in a mixture of solvents such as toluene- 

15 ethanol-water, acetone-water, water or water-acetonitrile at temperatures ranging from 
ambient to the reflux temperature of the solvent (Suzuki, Pure & AppL Chem. 66, 213- 
222 (1994), Badone et al., J. Org. Chem. 62, 7170-7173 (1997); Wolfe et at. J. Am. 
Chem. Soc. 121, 9559 (1999); Shen, Tetr. Letters 38, 5575 (1997)). The exact 
conditions for the Suzuki coupling of the halide and the boronic acid intermediates are 

20 chosen on the basis of the nature of the substrate and the substituents. Alternatively, the 
coupling of (8, M= I or Br) with (9, A= N) can be carried out by using a dialkylborane, 
preferably a diethylpyridoborane in the presence of an inorganic base such as potassium 
hydroxide and tetrabutylammonium bromide(iodide) in an aprotic solvent such as 
tetrahydrofuran, according to the method of Ishikura et al., Synthesis 936-938 (1984). 

25 The desired intermediates of formula (10) of Scheme IV can be similarly prepared from 
the bromide (8, M= Br) and the boronic acid (9) in a solvent such as dioxane, in the 
presence of potassium phosphate and a Pd(0) catalyst. 

Alternatively, a cross coupling reaction of an iodide (bromide, or trifluoromethane- 
30 sulfonate) of formula (9, W= Br, I, OTf) with a bis(pinacolato)diboron [boronic acid, or 

LA 

trialkyl tin(IV)] derivative of formula (8, M= ' , B(OH) 2 , or SnBu 3 ) yields the desired 
intermediate of formula (10) which is converted to (I) in the manner of Scheme IV. 
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The desired intermediates of formula (10) of Scheme IV wherein R4 consists of 
the moiety B-C wherein B is (a) and C is (d), (e) or (f), or B is (b) and C is either (c), (d), 
(e) or (f), can be prepared in analogous fashion by replacing intermediates of formulas (8 
5 and 9) with appropriately substituted naphthyl, quinolyl, pyrimidinyl or pyrazinyl 
intermediates. 

The required appropriately substituted aryl(heteroaryl) halides of formula (8, M= 
Br or I) of Scheme IV are either available commercially, or are known in the art or can be 

10 readily accessed in quantitative yields and high purity by diazotization of the 
corresponding substituted anilines (8, P= H, alkyl or benzyl, M= NH 2 ) followed by 
reaction of the intermediate diazonium salt with iodine and potassium iodide in aqueous 
acidic medium essentially according to the procedures of Street et al,. J. Med. Chem. 36, 
1529 (1993) and Coffen et al., J. Org. Chem. 49, 296 (1984) or with copper(l) bromide, 

15 respectively (March, Advanced Organic Chemistry, 3 rd Edn., p.647-648, John Wiley & 
Sons, New York (1985)). 

Alternatively, the desired intermediates of formula (11, A= CH) of Scheme IV 
wherein R4 consists of the moiety B-C wherein B is (a, A= CH) and C is (c, A= CH) can 

20 be conveniently prepared as shown in Scheme V by cross-coupling reaction of an 
appropriately substituted pinacolato borane of formula (13, A= CH) wherein Ra, R 9 and 
R 10 are hereinbefore defined, with an aryl triflate of formula (14, Y= OTf) or an aryl 
halide (14, Y= Br, I) wherein R5, Re and R 7 are defined hereinbefore, according to the 
general procedures of Ishiyama et al., Tetr. Lett. 38, 3447-3450 (1997) and Giroux et al. 

25 Tetr. Lett. 38, 3841-3844 (1997), followed by basic or acidic hydrolysis of the 
intermediate nitrile of formula (15) (cf. March, Advanced Organic Chemistry, 3 rd Edn., 
John Wiley & Sons, New York, p. 788 (1985)). 
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Scheme V 




Alternatively, reaction of an iodide (bromide, chloride, or trifluoromethanesulfonate) 
of formula (12, X= Br, CI, I, or OTf) with a bis(pinacolato)diboron [boronic acid or trialky! 

0^ 

5 tin(IV)] derivative of formula (14, Y= / , B(OH) 2 , or SnBu 3 ) yields the desired 
intermediate of formula (15) which is converted to (11) in the manner of Scheme V. 

The desired intermediates of formula (11) of Scheme IV can be prepared in 
analogous fashion by replacing intermediates of formulas (13 and 14) with appropriately 
10 substituted naphthyl intermediates. 



The desired phenyl boronic esters of formula (13) of Scheme V can be 
conveniently prepared by the palladium-catalyzed cross-coupling reaction of the pinacol 
ester of diboronic acid (16) with an appropriately substituted aryl halide preferably a 
15 bromide or iodide (12, X= Br, I) or aryl triflate (12, X= OTf) according to the described 
procedures of Ishiyama et al. f J. Org. Chem. 60, 7508-7510 (1995) and Giroux et al., 
Tetr. Lett. 38, 3841-3844 (1997). 
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The desired compounds of formula (1) of Scheme IV wherein R4 consists of the 
moiety B-C wherein B is (a) and C is (c) can be alternatively prepared by a process 
shown in Scheme VI. 



Scheme VI 



5 




Thus, a tricyclic diazepine of formula (6) is treated with an appropriately 
substituted acylating agent such as a halo aroyl(heteroaroyl)halide, preferably an 
10 iodo(bromo) aroyl(heteroaroyl) chloride(bromide) of formula (17, J= COCI or COBr; X= I, 
Br) wherein A, R5, Re and R 7 are hereinbefore defined using any of the procedures 
hereinbefore described, to provide the acylated intermediate of general formula (18) of 
Scheme VI. 
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Alternatively, the acylating species of formula (17) can be a mixed anhydride of 
the corresponding carboxylic acid. Treatment of said mixed anhydride of general 
formula (17) with a tricyclic diazepine of formula (6) according to the procedure 
described hereinbefore yields the intermediate acylated derivative (18). 

The acylating intermediate of formula (17) is ultimately chosen on the basis of its 
compatibility with A and the Rs, Re and R 7 groups, and its reactivity with the tricyclic 
diazepine of formula (6). 



10 A Stille coupling reaction of (18, X= I) with an appropriately substituted organotin 

reagent such as a trialkyltin(IV) derivative, preferably a tri-n-butyltin(IV) derivative of 
formula (9, W= SnBu 3 ) where A, Re, R 9 and R i0 are hereinbefore defined, in the 
presence of a catalyst such as tetrakis (triphenylphosphine) palladium (0) in an aprotic 
organic solvent such as toluene and N,N-dimethylformamide, at temperatures ranging 

15 from ambient to 150°C (cf. Farina et al., J. Org. Chem, 59, 5905 (1994) and references 

cited therein) affords the desired compounds of formula (1) wherein v ^ / , A, R3, Rs, 
Re, R71 Rs» R9 and R 10 are as defined hereinbefore. 



Alternatively, the reaction of a compound of formula (18, X= CI, Br or I) with an 
20 appropriately substituted aryl(heteroaryl) boronic acid of formula (9, W= B(OH) 2 ) wherein 
A, R5, Re, R7, Ra, R9 and R i0 are hereinbefore defined, in a mixture of solvents such as 
toluene-ethanol-water, and in the presence of a Pd(0) catalyst and a base such as 
sodium carbonate, at temperatures ranging from ambient to the reflux temperature of the 

<§) 

solvent, yields the desired compounds of formula (1) wherein x ^ / , A, R3, R5, Re, R7, 
25 R 8 , R 9 and R 10 are as defined hereinbefore. 



The preferred substituted aroyl(heteroaroyl) chlorides(bromides) of formula (17) 
of Scheme VI (X= I, Br; J= COCI or COBr) wherein A, R5, R 6 and R 7 are as defined 
hereinbefore, are either available commercially, or are known in the art, or can be readily 
30 prepared by procedures analogous to those in the literature for the known compounds. 
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The intermediates of formula (9, W= Sn(alkyl) 3 , alkyl= n-butyl) of Scheme VI are 
either commercially available, or can be conveniently prepared as shown in Scheme VII 
from the corresponding bromo starting materials of formula (20) wherein A, Rq, R g> and 
R 10 are hereinbefore defined, by first reacting them with n-butyl lithium followed by 
5 reaction of the intermediate lithiated species with a trialkyl (preferably trimethyl or tri-n- 
butyl)tin(IV) chloride. 

Scheme Vll 



Br Sn(Bu) 3 

1-n-BuLI Ka <£>\ 

m ~A — - vJ. 

Rg Re 2.Sn(Bu) 3 CI R ' A r 8 

20 9 



10 The preferred substituted aryl(heteroaryl) boronic acids of formula (9, W= B(OH) 2 ) 

are either available commercially, or are known in the art, or can be readily prepared by 
procedures analogous to those in the literature for the known compounds. 



The desired compounds of formula (1) of Scheme VI wherein R4 consists of the 
15 moiety B-C wherein B is (a) and C is (d), (e) or (f), or B is (b) and C is either (c), (d), (e) 
or (f) can be prepared in analogous fashion by replacing intermediates of formulas (17 
and 9) with appropriately substituted naphthyl, quinolyl, pyrimidinyl or pyrazinyl 
intermediates. 



20 Alternatively, as shown in Scheme VIII, the appropriately substituted 

aroyl(heteroaroyl) halides, preferably aroyl(heteroaroyl) chlorides of formula (21, J= 
COCI) where A, R 5 , Re and R 7 are hereinbefore defined, are reacted with a tricyclic 
diazepine of formula (6) to provide the intermediate bromides of formula (22). 
Subsequent reaction of (22) with an hexa alkyl-di-tin (preferably hexa-n-butyl-di-tin(IV)) in 

25 the presence of a Pd(0) catalyst such as tetrakis(tri-phenylphosphine)palladium(0) and 
lithium chloride, provides the stannane intermediate of formula (23). Further reaction of 
the tri-n-butyl tin(IV) derivative (23) with the appropriately substituted aryl(heteroaryl) 
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halide of formula (24, M = bromo or iodo) wherein A, Ra, R 9 , and R 10 are hereinbefore 
defined, in the presence of a Pd(0) catalyst such as tetrakis(triphenylphosphine) 
paliadium(O), yields the desired compounds of formula (1) wherein R4 consists of the 

(6) 

moiety B-C wherein B is (a) and C is (c), and v ^ / , A, Rs, R 6 , R7, Re, R9 and R 10 are 
5 defined hereinbefore. 



Scheme VIII 





10 The desired compounds of formula (1) of Scheme VIII wherein R4 consists of the 

moiety B-C wherein B is (a) or (b) and C is (d), (e) or (f) can be prepared in analogous 
fashion by replacing intermediates of formulas (21 and 24) with appropriately substituted 
naphthyl, quinolyl, pyrimidinyl or pyrazinyl intermediates. 
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Alternatively, the desired compounds of formula (1) of Scheme VUI wherein R4 
consists of the moiety B-C wherein B is (a, A= CH), and C is (c, A= CH) can be 
prepared as shown in Scheme IX. 




Thus, an appropriately substituted biphenyl of formula (43) wherein R 5 , 
Re, R 7 , Re, R9 and R 10 are defined hereinbefore, is treated with carbon monoxide in the 
presence of a tricyclic diaz$pine of formula (6), a palladium(O) catalyst preferably 
10 PdBr 2 (Ph 3 P) 2 and a tertiary amine preferably n-tributylamine, in a solvent such as 
anisole or dioxane at temperatures ranging from ambient to the reflux temperature of the 
solvent (cf. Schoenberg et al„ J. Org. Chem. 39, 3327 (1974)) to provide the desired 

compounds of formula (1) wherein A is CH, and R3, R5, Re, R7, Re, R9 and R 10 are 

defined hereinbefore. 

15 

In analogous fashion one can prepare compounds of formula (1) of Scheme IX 
wherein R4 consists of the moiety B-C wherein B is (b) and C is (c, A= CH) or (d, A= CH) 
provided that the intermediates of formula (43) are replaced by the appropriately 
substituted phenyl or naphthyl intermediates. 

20 



-37- 



WO 02/083678 



PCT/US02/11527 



A preferred process for the preparation of the compounds of formula (1) of 




Scheme I wherein ' , A, R3, Rs, Re and R 7 are defined hereinbefore, R4 consists of 
the moiety B-C wherein B is (a) and C is (g) defined hereinbefore, is shown in Scheme X. 



Scheme X 




o >- 



Rs 




6 25 /vr "NO2 



26 



reduction 
>~ 




NH 2 
R5 

27 




N 



R 29 



R 5 
(D 



Thus, an appropriately substituted aroyl(heteroaroyl) halide preferably an 
aroyl(heteroaroyl) chloride, of formula (25, J= COCI) is reacted with a tricyclic diazepine 
of formula (6) in the presence of a base such as pyridine, or a tertiary amine such as 
triethylamine or N t N-diisopropylethyl amine, in an aprotic organic solvent such as 
10 dichloromethane or tetrahydrofuran, at temperatures from -40°C to 50°C to provide the 
acylated intermediate of formula (26). Alternatively, the acylating species can be a mixed 
anhydride under the reaction conditions described hereinbefore. Subsequent reduction 
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of (26) is preferably effected under conditions of catalytic reduction (i.e. hydrogen, Pd on 
charcoal), transfer hydrogenation (i.e. hydrazine/ ethanol/ Pd on charcoal) or under 
chemical reduction conditions (i.e. with tin(ll)chloride dihydrate in a protic organic solvent 
such as ethanol, or zinc in acetic acid) or related reduction conditions known in the art, to 

5 yield the desired aniline of formula (27). The exact conditions for the conversion of the 
nitro to amino group are chosen on the basis of compatibility with the preservation of 
other functional groups in the molecule. Condensation of (27) with a 1,4-diketone of 
formula (28) in an aprotic organic solvent such as benzene or toluene in the presence of 
acetic acid or a catalytic amount of p-toluene sulfonic acid with concomitant removal of 

10 water at temperatures ranging from ambient to reflux temperature of the solvent 
according to the general procedure of Bruekelman et al., J. Chem. Soc. Perkin Trans. /, 
2801-2807 (1984), provides the desired compounds of formula (1) wherein R4 consists of 



the moiety B-C wherein B is (a) and C is (g), and A, R3, R5, Re, R7, R29 and R30 
are defined hereinbefore. 



moiety B-C wherein B is (b) and C is (g) can be prepared in analogous fashion by 
replacing the intermediate of formula (25) with an appropriately substituted naphthyl. 

Alternatively, the desired compounds of formula (1) of Scheme X can be 
prepared as shown in Scheme XI. 




15 



The desired compounds of formula (1) of Scheme X wherein R4 consists of the 



20 
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Scheme XI 




(D 



According to this process an aryl(heteroaryl) nitrile of formula (29) is condensed 
with a 1 ,4-diketone of formula (28) in an aprotic organic solvent such as benzene or 
toluene, in the presence of acetic acid or a catalytic amount of p-toluenesulfonic acid 
5 with concomitant removal of water, at temperatures ranging from ambient to reflux 
temperature of the solvent according to the general procedure of Bruekelman et al., J. 
Chem. Soc. Perkin Trans. /. 2801-2807 (1984), to yield the intermediate pyrrole of 
formula (30). Subsequent hydrolysis of the nitrile (30) to the carboxylic acid of formula 
(31) is efficiently accomplished by treatment of (30) with aqueous base (cf. March, 
10 Advanced Organic Chemistry, 3 rd Edn., John Wiley & Sons, New York, p. 788 (1985)). 
Subsequent conversion of the acid (31) into an acylating species, preferably an acid 
chloride(bromide) of formula (32, J= COCI or COBr) or a mixed anhydride is 
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5 



10 



accomplished by procedures analogous to those described hereinbefore. The acylating 
agent (32) is used to acylate a tricyclic diazepine of formula (6) to provide the desired 



compounds of formula (1) wherein V>\ A and R3 are defined hereinbefore, and R4 
consists of the moiety B-C wherein B is (a) and C is the moiety (g) defined hereinbefore. 

The compounds of formula (1) of Scheme XI wherein R4 consists of the moiety B- 
C wherein B is (b) and C is (g) defined hereinbefore can be prepared in analogous 
fashion by replacing the intermediates of formula (29) with an appropriately substituted 
naphthyl. 

A preferred process for the preparation of the desired compounds of general 
formula (I) of Scheme I wherein R4 consists of the moiety B-C, where B is selected from 
the group (a) and C is selected from the group (g) defined hereinbefore is shown in 
Scheme XII. 
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Scheme XII 




defined hereinbefore, carrying a protecting group such as a fluorenylalkoxycarbonyl 
5 group, preferably a fluorenylmethyloxycarbonyl (P= Fmoc) group, or an alkoxycarbonyl 
protecting group preferably a tert-butyloxycarbonyl (P= Boc) group is reacted with a , 
perhaloalkanoyl halide preferably trichloroacetyl chloride in the presence of an organic 
base such as IM.N-diisopropylethyl amine (Hunig's base) or a tertiary amine such as 
triethylamine, optionally in the presence of catalytic amounts of 4-(dimethylamino)- 
10 pyridine, in an aprotic organic solvent such as dichloromethane, at temperatures ranging 
from -10°C to ambient to provide the desired trichloroacetyl intermediate of formula (34). 
Subsequent hydrolysis of the trichloroacetyl group with aqueous base such as sodium 
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hydroxide in an organic solvent such as acetone at temperatures ranging from -10°C to 
ambient, is accompanied by simultaneous removal of the protecting group and yields the 
intermediate acid of formula (35). The required amidation of the carboxylic acid (35) can 
be effectively accomplished by treating (35) with an activating reagent such as 
5 N.N-dicyclohexylcarbodiimide or 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydro- 
chloride in the presence of 1-hydroxybenzotriazole, followed by reaction of the activated 
intermediate with an appropriately substituted primary or secondary amine of formula (5) 
preferably in the presence of Hunig's base or a catalytic amount of 4-(dimethyl- 
amino)pyridine, in an aprotic solvent such as dichloromethane, N,N-dimethylformamide 
10 or tetrahydrofuran, at temperatures ranging from -1 0°C to ambient 

Other coupling reagents known in the literature that have been used in the formation of 
amide bonds in peptide synthesis can also be used for the preparation of compounds of 




formula (36) wherein v_>\ R and R 3 are as defined hereinbefore. The method of 
15 choice for the preparation of compounds of formula (36) from the intermediate carboxylic 
acid (35) is ultimately chosen on the basis of its compatibility with the various 
substituents, and its reactivity with the tricyclic diazepine of formula (6). Subsequent 
reaction of a tricyclic diazepine amide (36) with an acylating agent of formula (32) of 



Scheme XI provides the desired compounds of formula (I) wherein A and R3 are 
20 defined hereinbefore, R4 consists of the moiety B-C wherein B is (a) and C is the moiety 
(g) defined hereinbefore. 

The preferred compounds of formula (I) of Scheme I wherein R4 consists of the 
moiety B-C wherein B is (b) and C is the moiety (g) defined hereinbefore, can be 
25 prepared in analogous fashion by replacing the intermediate of formula (32) of Scheme 
XII with an appropriately substituted naphthyl intermediate. 

Preferred processes for the preparation of compounds of formula (I) of Scheme I 
wherein R4 consists of the moiety B-C wherein B is (a) or (b) and C is (d), (e) or (f) and 



30 , A, R, R 3 , R<>» Re, R7. Ra, R9, and R 10 are defined hereinbefore, also utilize acylation 
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of the amide intermediate (36) of Scheme XII with an acylating agent of formula (19) of 
Scheme IV. 

An alternate preferred process for the preparation of the compounds of formula (I) 
of Scheme I wherein R4 consists of the moiety B-C wherein B is (a) and C is (g) defined 
hereinbefore, is shown in Scheme XIII. 



Scheme XIII 




-44- 



WO 02/083678 



PCT/US02/11527 




5 According to the above process a substituted tricyclic diazepine of formula (37) 

@ 

wherein , A, R3, R5, Re and R 7 and are defined hereinbefore, carrying a protecting 
group such as a fluorenylalkoxycarbonyl group, preferably a fluorenylmethyloxycarbonyl 
(P= Fmoc) group is reacted with a perhaloalkanoyl halide preferably trichloroacetyl 
chloride in the presence of an organic base such as N,N-diisopropylethyl amine (Hunig's 

10 base) or a tertiary amine such as triethylamine in an aprotic organic solvent such as 
dichloromethane at temperatures ranging from -10 °C to ambient, to provide the desired 
trichloroacetyl intermediate of formula (38). Subsequent deprotection of (38) is carried 
out by treatment with a solution of an organic base preferably piperidine, in an organic 
solvent such as N,N-dimethylformamide, at ambient temperature to provide the desired 

15 aniline (44). Condensation of (44) with a 1 ,4-diketone of formula (28) either neat or in an 
aprotic organic solvent such as benzene or toluene, in the presence of a catalytic 
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amount of a carboxylic acid preferably p-toluene sulfonic acid or acetic acid , with 
concomitant removal of water, at temperatures ranging from ambient to 100 °C or to the 
reflux temperature of the solvent according to the general procedure of Bruekelman et 
al M J. Chem. Soc. Perkin Trans. /, 2801-2807 (1984), provides the desired intermediate 
5 of formula (45). Subsequent hydrolysis of the trichloroacetyl group with aqueous base 
such as sodium hydroxide, in an organic solvent such as acetone or tetrahydrofuran, at 
temperatures ranging from -10°C to the reflux temperature of the solvent, yields the 
intermediate carboxylic acid of formula (46). Subsequent amidation provides the desired 
compounds of formula (I) wherein R4 consists of the moiety B-C wherein B is (a) and C 



The required amidation of (46) can be effectively accomplished by treating said 
carboxylic acid with an activating reagent such as N,N~dicyclohexylcarbodiimide or 1- 
ethyl-3-(3-dimethylamino-propyl) carbodiimide hydrochloride in the presence of 1- 

15 hydroxybenzotriazole, followed by reaction of the activated intermediate with an 
appropriately substituted primary or secondary amine of formula (5) preferably in the 
presence of HQnig's base or a catalytic amount of 4-(dimethylamino)pyridine, in an 
aprotic solvent such as dichloromethane, N,N-dimethylformamide or tetrahydrofuran, at 
temperatures ranging from -10°C to ambient. Other coupling reagents known in the 

20 literature that have been used in the formation of amide bonds in peptide synthesis can . 
also be used for the preparation of compounds of formula (I) wherein R4 consists of the 



moiety B-C wherein B is (a) and C is (g), and A, Ra, R 5 , Re, R7, R29 and R30 are 
defined hereinbefore. The method of choice for the preparation of compounds of formula 
(I) from the intermediate carboxylic acid (46) is ultimately chosen on the basis of its 



25 compatibility with the and R 3 groups, and its reactivity with the tricyclic diazepine of 
formula (6). 

The desired compounds of formula (I) of Scheme XIII wherein R4 consists of the 
moiety B-C wherein B is (b) and C is (g) can be prepared in analogous fashion by 
replacing the intermediate of formula (27) with an appropriately substituted naphthyl 
30 intermediate. 



10 is (g), and 




, A, R 3 , R5, Re, R7, R29 and R30 are defined hereinbefore, 
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Alternatively, the intermediate acids of formula (35) of Scheme XII wherein 




and R 3 are defined hereinbefore, can be obtained by reacting a tricyclic diazepine of 
formula (6) with an excess of acylating agent preferably trifluoroacetic anhydride or 
5 trichloroacetyl chloride in the presence of an inorganic base such as potassium 
carbonate or an organic base such as N.N-diisopropylethyl amine, in an aprotic solvent 
such as N,N-dimethylformamide, followed by basic hydrolysis of the intermediate bis- 
trifluoroacetyl (trichloroacetyl) intermediate of formula (39 X= F or CI), preferably with 
aqueous sodium hydroxide in a protic organic solvent such as ethanol, at temperatures 
10 ranging from ambient to the reflux temperature of the solvent as exemplified in Scheme 
XIV. 



Scheme XIV 

o^cx 3 




1. aq. base, EtOH 

2. acid ~~ ' 



35 



15 Preferred processes for the preparation of compounds of formula (I) of Scheme I 

wherein R4 consists of the moiety B-C wherein B is (a) or (b) and C is (d), (e) or (f) and 

, A, R, R 3 , R5, Re, R7, Rs, R9, and R 10 are defined hereinbefore, also utilize 
acylation of the amide intermediate (36) of Scheme XII with an acylating agent of formula 
(17) of Scheme IV, as shown in Scheme XV. 

20 
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Scheme XV 




Alternatively, the preferred compounds of formula (I) of Scheme I wherein R4 

(5) 

consists of the moiety B-C wherein B is (a) and C is (c) and , A, R, R3, R5, Re, R 7> 
5 Re, R 9> and R 10 are defined hereinbefore, can be prepared by acylation of the amide 
intermediate (36) of Scheme XII with an acylating agent of formula (21) of Scheme VIII, 
as shown in Scheme XVI. 
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Scheme XVI 




Alternatively, the preferred compounds of formula (I) of Scheme (I) wherein R4 

consists of the moiety B-C wherein B is (a) and C is (c) and A, R, R3, R5, Re, R 7f 
5 Rs, R 9 , and R 10 are defined hereinbefore, can be prepared by acylation of the amide 
intermediate (36) of Scheme XII with an acylating agent of formula (19) of Scheme IV, 
wherein J is hereinbefore defined, as shown in Scheme XVII. 
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Scheme XVI) 




The subject compounds of .the present invention were tested for biological activity 
according to the following procedures. 

5 

Vasopressin binding in Chinese Hamster Ovary cell membranes expressing 
human vasopressin Vm subtype receptors 

Receptor source: 

10 Chinese hamster ovary cells (CHO cells) stably transfected with the human vasopressin 
V 1a subtype receptors were either obtained from BioSignal Inc., 1744 rue Williams, 
Montreal, Quebec, Canada or obtained from M. Thibonnier, Case Western Reserve 
University School of Medicine, Cleveland, OH. 

15 A. Passaging and Amplification of Cells : 

CHO cells transfected with the human vasopressin V 1a subtype receptors obtained from 
M. Thibonnier (pZeoSV vector) are allowed to grow to confluency (approx. >90%) in T- 
150 flasks under sterile conditions, in a cell culture medium of F-12 Nutrient Mixture 
(HAM) with L-glutamine (Gibco Cat. # 11765-054) containing 15 mM HEPES (Gibco Cat 

20 # 15630-080), 1% antibiotic/ antimycotic (add 5 mL 100x, Gibco Cat # 15240-062 per 
500 mL F-12), 250 \xqlxx\L Zeocin (add 1.25 mL of 100 mg/mL Invitrogen R-250-01 per 
500 mL F-12) and 10% Fetal Bovine Serum (Qualified, heat inactivated, Gibco Cat. # 
16140-063). The medium is removed by aspiration and the cells are washed with 10 mL 
of Hank's Balanced Salt solution (Gibco Cat. # 14175-095). The salt solution is removed 

25 by aspiration and the cells are trypsinized with 5 mL of trypsin-EDTA (0.05% trypsin, 
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0.53 mM EDTA-4Na, Gibco Cat. # 25300-070) for 1 min. The trypsin is removed by 
aspiration and the cells dislodged by tapping. Cell Culture medium (e.g. 30 mL for 1:30 
split) is immediately added and mixed well to inactivate trypsin. 1 mL of detached cells is 
added to new culture flasks containing fresh cell culture medium (e.g., into 25 mL per T- 
5 150 flask), and mixed gently. The cells are incubated at 37 °C in 5% C0 2 . The medium is 
changed at 3 to 4 days interval (or as appropriate). The cells grow to confluency (approx. 
>75%-95%) within 7-8 days. All steps are done under sterile conditions. 

B. Membrane Preparation: 

10 The cells are washed twice gently with Hank's Balanced Salt solution (e.g,. use 10 mL 
per T-150 flask). The excess is removed and the cells are bathed for 15-30 min- in an 
enzyme-free Cell Dissociation Buffer (e.g. use 8 mL Hank's Based, Gibco Cat. # 13150- 
016 per T-150 flask) until the cells are loosened. The contents are transferred to 
centrifuge tubes (50 mL) kept in an ice bath. All subsequent steps are done at 4 °C. The 

15 tubes are centrifuged at 300 x g for 15 min (1380 rpm on SORVAL, Model RT6000D, 
using the rotor for 50 mL tubes). The supernatant is discarded and the cells suspended 
in homogenizing buffer(10 mM Tris-HCI containing 0.25 M sucrose and 1 mM EDTA, pH 
7.4) ensuring that the volume of the buffer is about ten times the volume of the cell pellet. 
The cells are pooled into a centrifuge tube (50 mL) and homogenized with a Polytron at 

20 setting 6 for 10 sec. The homogenate is transferred into a Potter-Elyjehm homogenizer 
and homogenized with 3 strokes. The homogenate is centrifuged at 1500 x g for 10 min 
at 4°C (3100 rpm using SORVAL, model RT6000D, using the rotor for 50 mL tubes). The 
pellet is discarded. The supernatant is centrifuged at 100,000 x g for 60 min. at 4 °C 
(Beckman L8-80M ultracentrifuge; spin at 37,500 rpm with rotor type 70 Ti for 50 mL 

25 tubes; 38,000 rpm with type 80Ti for 15 mL tubes; or 35,800 rpm with rotor type 45Ti). 
The supernantant is discarded and the pellet suspended in 3 to 4 mL of Tris buffer (50 
mM TRIS-HCI, pH 7.4). The protein content is estimated by the Bradford or Lowry 
method. The volume of the membrane suspension is adjusted with the membrane buffer 
(50 mM Tris-HCI containing 0.1% BSA and 0.1 mM PMSF) to give 3.0 mg/mL (or as 

30 appropriate) of protein. The membranes are aliquoted and stored at -70 °C. 
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C. Radioligand Binding Assay: 

In wells of a 96-well format microtiter plate, is added 90, 110 or 130 ^iL (to make up a 
final volume of 200 \iL) of assay buffer containing 50 mM of Tris-HC! (pH 7.4), BSA (heat 
inactivated, protease-free), 0.1% of 5 mM MgCI 2 , 1 mg% aprotinin, 1 mg% leupeptin, 2 

5 mg% 1,10-phenanthroline, 10 mg% trypsin inhibitor, and 0.1 mM PMSF. The inhibitors 
are added on the day of the experiment. The components are mixed at room 
temperature, and then kept in ice bath following adjustment of the pH to 7.4. 
To each well is added 20 pL of unlabeled Manning ligand (to give a final concentration of 
0.1 to 10 nM for standard curve and 1000 nM for non specific binding) or test compounds 

10 in 50% DMSO (e.g. for final concentrations of 0.1 to 1000 nM or as appropriate) or 50% 
DMSO as vehicle control. 20 jiL of 50% DMSO is added for Manning and other peptide 
ligands and the assay buffer volume is adjusted accordingly. 

To each well is added 50 ^iL of frozen membrane suspension thawed immediately prior 
to use and diluted in the assay buffer to the required concentration (equivalent to 25 to 

15 50 \ig of protein/well as needed). 20 nL of 8 nM [ 3 H]Manning ligand in the assay buffer, 
prepared just before use, is added, and incubated at room temperature for 60 min. 
shaking the plate on a mechanical shaker for the first 15 min. The incubation is stopped 
by rapid filtration of the the plate contents followed by wash with ice-cold buffer (50 mM 
Tris-HCI, pH 7.4) using a cell harvester (Tomtek and Printed filtermat-B filter paper). The 

20 filter paper is thoroughly dried (7-12 min. in a microwave oven) and impregnated with 
MeltiLex B/H melt-on scintillation wax sheets and the radioactivity counted in a betaplate 
scintillation counter. 

Vasopressin binding in Chinese Hamster Ovary cell membranes expressing 
25 human vasopressin V ? subtype receptors 

Receptor Source : 

Chinese Hamster Ovary (CHO) cells stably transfected with the human V 2 subtype 
receptors were obtained from M. Thibonnier, Case Western Reserve University School 
30 of Medicine, Cleveland, OH. 
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A. Passaging and Amplification of Cells : 

CHO cells transfected with the human vasopressin V 2 subtype receptors obtained from 
M. Thibonnier (pZeoSV vector) are allowed to grow to confluency (approx. >90%) in T- 
150 flasks under sterile conditions, in a cell culture medium of F-12 Nutrient Mixture 
5 (HAM) with L-g!utamine (Gibco Cat. #11765-054) containing 15 mM HEPES (Gibco Cat. 
# 15630-080), 1% antibiotic/ antimycotic (add 5 mL 100x, Gibco Cat. # 15240-062 per 
500 mL F-12), 250 jog/mL Zeocin (add 1.25 mL of 100 mg/mL Invitrogen R-250-01 per 
500 mL F-12) and 10% Fetal Bovine Serum (Qualified, heat inactivated, Gibco Cat # 
16140-063). The medium is removed by aspiration and the cells washed with 10 mL of 

10 Hank's Balanced Salt solution (Gibco Cat. # 14175-095). The salt solution is removed by 
aspiration and the cells trypsinized with 5 mL of trypsin-EDTA (0.05% trypsin, 0.53 mM 
EDTA-4Na, Gibco Cat. # 25300-070) for 1 min. The trypsin is removed by aspiration and 
the cells dislodged by tapping. Cell Culture medium (e.g. 30 mLfor 1:30 split) is 
immediately added and mixed well to inactivate trypsin. 1 mL of detached cells is added 

15 to new culture flasks containing fresh Cell Culture medium (e.g. into 25 mL per T-150 
flask), and mixed gently. The cells are incubated at 37 °C in 5% C0 2 . The medium is 
changed at 3 to 4 day interval (or as appropriate). The cells grow to confluency (approx. 
>75%-95%) within 7-8 days. All steps are done under sterile conditions. 

20 B. Membrane Preparation: 

The cells are washed twice gently with Hank's Balanced Salt solution (e.g. use 10 mL 
per T-150 flask). The excess solution is removed and the cells bathed for 15-30 min. in 
an enzyme-free Cell Dissociation Buffer (e.g. use 8 mL Hank's Based, Gibco Cat. # 
13150-016 per T-150 flask) until cells are loosened. The contents are transferred to 

25 centrifuge tubes (50 mL) kept in ice bath. AH subsequent steps are done at 4°C. The 
tubes are centrifuged at 300 x g for 15 min (1380 rpm on SORVAL, Model RT6000D, 
using the rotor for 50 mL tubes). The supernatant is discarded and the cells suspended 
in homogenizing buffer (10 mM Tris-HCI containing 0.25 M sucrose and 1 mM EDTA, pH 
7.4) ensuring that the volume of the buffer is about ten times the volume of the cell pellet. 

30 The cells are pooled into a centrifuge tube (50 mL) and homogenized with a Polytron at 
setting 6 for 10 sec. The homogenate is transferred into a Potter-Elvjehm homogenizer 
and homogenized with 3 strokes. The homogenate is centrifuged at 1500 x g for 60 min 
at 4°C (3100 rpm using SORVAL, model RT6000D, using the rotor for 50 mL tubes). The 
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pellet is discarded. The supernatant is centrifuged at 100,000 x g for 60 min. at 4 °C 
(Beckman L8-80M ultracentrifuge; spin at 37,500 rpm with rotor type 70 Ti for 50 mL 
tubes; 38,000 rpm with type 80Ti for 15 mL tubes; or 35,800 rpm with rotor type 45Ti). 
The supernantant is discarded and the pellet suspended in 3 to 4 mL of Tris buffer (50 
5 mM TRIS-HCI, pH 7.4). The protein content is estimated by the Bradford or Lowry 
method. The volume of the membrane suspension is adjusted with the membrane buffer 
(50 mM Tris-HCI containing 0.1% BSA and 0.1 mM PMSF) to give 3.0 mg/mL (or as 
appropriate) of protein. The membranes are aliquoted and stored at -70 °C. 

10 C. Radioligand Binding Assay: 

In wells of a 96-weII format microtiter plate, is added 90, 110 or 130 \iL (to make up a 
final volume of 200 \iL) of assay buffer containing 50 mM of Tris-HCI (pH 7.4), BSA (heat 
inactivated, protease-free), 5 mM of 0.1% MgCI 2 , 1 mg% aprotinin, 1 mg% leupeptin, 2 
mg% 1,10-phenanthroIine, 10 mg% trypsin inhibitor, and 0.1 mM PMSF. The inhibitors 

15 are added on the day of the experiment. The components are mixed at room 
temperature, and then kept in ice bath following adjustment of the pH to 7.4. 
To each well is added 20 nL of unlabeled arginine vasopressin (AVP) (to give a final 
concentration of 0.1 to 10 nM for standard curve and 1000 nM for non specific binding) 
or test compounds in 50% DMSO (e.g. for final concentrations of 0.1 to 1000 nM or as 

20 appropriate) or 50% DMSO as vehicle control. For vasopressin and other peptide ligands 
20 jiL of 50% DMSO is added and the assay buffer volume is adjusted accordingly. 
To each well is added 50 \iL of frozen membrane suspension thawed immediately prior 
to use and diluted in assay buffer to the required concentration (equivalent to 25 to 50 jig 
of protein/well as needed). 20 jxL of 8 nM [ 3 H]arginine vasopressin ligand in the assay 

25 buffer, prepared just before use is added and incubated at room temperature for 60 min. 
shaking the plate on a mechanical shaker for the first 15 min. The incubation is stopped 
by rapid filtration of the plate contents followed by wash with ice-cold buffer (50 mM Tris- 
HCI, pH 7.4) using a cell harvester (Tomtek and Printed filtermat-B filter paper). The filter 
paper is thoroughly dried (7-12 min. in a microwave oven) and impregnated with MeltiLex 

30 B/H melt-on scintillation wax sheets and the radioactivity counted in a betaplate 
scintillation counter. 



-54- 



WO 02/083678 



PCT/US02/11527 



Oxytocin binding in Chinese Hamster Ovary cell membranes expressing 
human oxytocin receptors 

Receptor Source: 

5 Chinese Hamster Ovary (CHO) cells stably transfected with the human oxytocin receptor 
(cf. Tanizawa et al.. U.S. Patent 5,466,584 (1995) to Rohto Pharmaceutical Co. Ltd., 
Osaka, Japan) were obtained from M. Thibonnier, Case Western Reserve University 
School of Medicine, Cleveland, OH. 

10 A. Passaging and Amplification of Cells: 

CHO cells transfected with the human oxytocin receptors obtained from M. Thibonnier 
(pcDNA3.1 vector) are allowed to grow to confluency (approx. >90%) in T-150 flasks 
under sterile conditions, in a cell culture medium of F-12 Nutrient Mixture (HAM) with L- 
glutamine (Gibco Cat. # 11765-054) containing 15 mM HEPES (Gibco Cat. # 15630- 

15 080), 1% antibiotic/ antimycotic (add 5 mL 100x, Gibco Cat. # 15240-062 per 500 mL F- 
12), 400 jig/mL of Geneticin (add 4 mL of 50 mg/mL per 500 mL F-12) and 10% Fetal 
Bovine Serum (Qualified, heat inactivated, Gibco Cat. # 16140-063). The medium is 
removed by aspiration and the cells are washed with 10 mL of Hank's Balanced Salt 
solution (Gibco Cat. # 14175-095). The salt solution is removed by aspiration and the 

20 cells trypsinized with 5 fnL of trypsin-EDTA (0.05% trypsin, 0.53 mM EDTA-4Na, Gibco 
Cat. # 25300-070) for 1 min. The trypsin is removed by aspiration and the cells 
dislodged by tapping. Cell Culture medium (e.g. 30 mL for 1:30 split) is immediately 
added and mixed well to inactivate trypsin. 1 mL of detached cells is added to new 
culture flasks containing fresh Cell Culture medium (e.g. into 25 mL per T-150 flask), and 

25 mixed gently. The cells are incubated at 37 °C in 5% C0 2 . The medium is changed at 3 
to 4 days interval (or as appropriate). The cells grow to confluency (approx. >75%-95%) 
within 7-8 days. All steps are done under sterile conditions. 

B. Membrane Preparation : 
30 The cells are washed twice gently with Hank's Balanced Salt solution (e.g., use 10 mL 
per T-150 flask). The excess solution is removed and the cells bathed for 15-30 min. in 
an enzyme-free Cell Dissociation Buffer (e.g., use 8 mL Hank's Based, Gibco Cat. # 
13150-016 per T-150 flask) until cells are loosened. The contents are transferred to 
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centrifuge tubes (50 mL size) kept in ice bath. All subsequent steps are done at 4°C. The 
tubes are centrifuged at 300 x g for 15 min (1380 rpm on SORVAL, Model RT6000D, 
using rotor for 50 mL tubes). The supernatant is discarded and the cells suspended in 
homogenizing buffer (10 mM Tris-HCl containing 0.25 M sucrose and 1 mM EDTA, pH 

5 7.4) ensuring that the volume of the buffer is about ten times the volume of the cell pellet. 
The cells are pooled into a centrifuge tube (50 mL) and homogenized with a Polytron at 
setting 6 for 10 sec. The homogenate is transferred into a Potter-Elvjehm homogenizer 
and homogenized with 3 strokes. The homogenate is centrifuged at 1500 x g for 10 min 
at 4 °C (3100 rpm using SORVAL, model RT6000D, using rotor for 50 mL tubes). The 

10 pellet is discarded. The supernatant is centrifuged at 100,000 x g for 60 min. at 4°C 
(Beckman L8-80M ultracentrifuge; spin at 37,500 rpm with rotor type 70 Ti for 50 mL 
tubes; 38,000 rpm with type 80Ti for 15 mL tubes; or 35,800 rpm with rotor type 45Ti). 
The supernantant is discarded and the pellet suspended in 3 to 4 mL of Tris buffer (50 
mM TRIS-HCI, pH 7.4). The protein content is estimated by the Bradford or Lowry 

15 method. The volume of the membrane suspension is adjusted with the membrane buffer 
(50 mM Tris-HCl containing 0.1% BSA and 0.1 mM PMSF) to give 3.0 mg/mL (or as 
appropriate) of protein. The membranes are aliquoted and stored at -70 °C. 

C. Radioligand Binding Assay: 

20 In wells of a 96-well format microtiter plate, is added 90, 110 or 130 |iL (to make up a 
final volume of 200 \±) of assay buffer containing 50 mM of Tris-HCl (pH 7.4), BSA (heat 
inactivated, protease-free), 5 mM of 0.1% MgCI 2 , 1 mg% aprotinin, 1 mg% leupeptin, 2 
mg% 1,10-phenanthroline, 10 mg% trypsin inhibitor, and 0.1 mM PMSF. The inhibitors 
are added on the day of the experiment. The components are mixed at room 

25 temperature, and then kept in ice bath following adjustment of the pH to 7.4. 

To each well is added 20 jxL of unlabeled oxytocin (to give a final concentration of 0.1 to 
10 nM for standard curve and 1000 nM for non specific binding) or test compounds in 
50% DMSO (e.g. for final concentrations of 0.1 to 1000 nM or as appropriate) or 50% 
DMSO as vehicle control. For oxytocin and other peptide ligands, 20 juL of 50% DMSO is 

30 added and the assay buffer volume is adjusted accordingly. 

To each well is added 50 jiL of frozen membrane suspension thawed immediately prior 
to use and diluted in assay buffer to the required concentration (equivalent to 25 to 50 \ig 
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of protein/well as needed). 20 pL of 8 nM [ 3 H]oxytocin in the assay buffer, prepared just 
before use is added and incubated at room temperature for 60 min. shaking the plate on 
a mechanical shaker for the first 15 min. The incubation is stopped by rapid filtration of 
the plate contents followed by washing with ice-cold buffer (50 mM Tris-HCI, pH 7.4) 
5 using a cell harvester (Tomtek and Printed filtermat-B filter paper). The filter paper is 
thoroughly dried (7-12 min. in a microwave oven) and impregnated with MeltiLex B/H 
melt-on scintillation wax sheets and the radioactivity counted in a betaplate scintillation 
counter. 

10 Binding data is either reported as percent inhibition at a certain concentration or if 

an IC50 was calculated, as a nanomolar concentration. 

The results of these tests on representative compounds of this invention are shown in 
Table I. 

15 Table 1 

Binding to membranes of Chinese Hamster Ovary (CHO) cell line stably transfected with 
human vasopressin V 1a receptor subtype, human vasopressin V 2 receptor subtype and 
human oxytocin receptor 



Example 


OT 

% inhibition® 100 
nM (IC50, nM)* 


v 1a 

% inhibition© 100 
nM (ICso, nM)* 


v 2 

% inhibition @ 100 
nM (ICso, nM)* 


2 


(12.46) 


(2718.5) 


(1759.2) 


3 


37 


-8 


22 


4 


(8.89) 


14 


24 


5 


24 


-6 


3 


6 


56 


2 


13 


7 


(11.4) 


(2481.3) 


(2459.18) 


8 


(6.37) 


(1370) 


(1475) 


9 


32 


10 


42 


11 


(3.44) 


(70.41) 


(1351) 


12 


21 


-10 


-1 


13 


33 


4 


-4 


14 


9 


-16 


-3 


15 


-4 


-8 


27 


17 


28 


-11 


32 


18B 


(14.5) 


(386) 


(189) 


19D 


97 


51 


84 


20 


(1.81) 


(717) 


(4355) 
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OT 


Via 


v 2 


Example 


% inhibition @ 100 


% inhibition® 100 


% inhibition @ 100 




nM (ICso, nM)* 


nM (IC 50 , nM)* 


nM (ICso, nM)* 


21 


(1.7) 


(378) 


(1163) 


22 


(1.74) 


(225) 


(1428) 


24 


(8.0) 


(22.5) 


(4.7) 
\ / 


25 


(55.8) 


(130.6) 


(11.3) 


26 


17 


-3 


3 


27 


(18.1) 


(45.6) 


(148.9) 


28 


(29.51) 


(66.56) 


(58.82) 


29 


51 


74 


24 


30 


48 


8 


3 


31 


69 


30 


31 


32 


(185) 


(> 3000) 


(605) 


33 


101 


68 


11 


43 


(1.66) 


(312) 


(409) 
v^ v ^z 


47 


(6.61) 


(1004) 


(722) 


48 


(6.7) 


(484) 


(700) 
^ z 


49 


92 


5 


27 


50 


95 


40 


15 


51 


81 


14 


! 17 


52 


86 


54 . 


17 


53 


89 


38 


23 


54 


78 


-4 


7 


55 


67 


4 


30 


56 


68 


2 


27 


57 


76 


15 


11 


58 


24 


5 


18 


59 


(16.45) 


(1886) 


(2307) 


60 


(5.39) 


(681) 


(1203) 


61 


(4 5) 


(316.4) 


(744 6) 


62 


91 


10 


27 


63 


98 


57 


g 


64 


74 


13 


19 


65 


68 


40 


6 


66 


87 


52 


20 


67 


79 


-4 


4 


68 


64 


9 


29 


69 


71 


8 


22 


70 


75 


19 


11 


71 


25 


4 


13 


72 


74 


8 


26 


73 


85 


46 


21 


74 


45 


12 


14 


75 


66 


27 


14 


76 


65 


58 


17 


77 


65 


44 


28 
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Example 


OT 

% inhibition @ 100 
nM (ICgo, nM)* 


v 1a 

% inhibition® 100 
nM (ICgo. nM)* 


V 2 

% inhibition @ 100 
nM (ICw, nM)* 


78 


62 


-3 


14 


79 


35 


0 


7 


80 


44 


16 


43 


81 


43 


4 


21 


82 


50 


37 


10 


83 


10 


8 


18 


84 


48 


1 


I 11 


85 


(3.02) 


(788) 


(3126) 


86 


(2.31) 


(172) 


(1698) 


87 


(4.63) 


(349) 


(2176) 


88 


98 


44 


30 


89 


97 


50 


13 


90 


100 


63 


19 


91 


97 


90 


17 


92 


99 


78 


20 


93 


90 


29 


36 


94 


94 


28 


26 


95 


97 


68 


13 


96 


54 


10 


I 24 


97 


(7.14) 


(1092) 


(2004) 


98 


(2.48) 


(238) 


(1026) 


99 


(2.04) 


(311) 


(1333) 


100 


98 


27 


I 26 


101 


100 


75 


7 


102 


95 


45 


18 


103 


98 


43 


11 


104 


96 


85 


20 


105 


97 


74 


18 


106 


88 


22 


34 


107 


87 


15 


19 


108 


96 


52 


8 


109 


49 


g 


14 


110 


(7.93) 


(661) 


(788) 


111 


(6.7) 


(458.7) 


(772.3) 


112 


89 


8 


32 


113 


97 


45 


9 


114 


76 


11 


22 


115 


25 


11 


12 


116 


84 


42 


22 


117 


70 


-3 


14 


118 


54 


14 


39 


119 


58 


9 


15 


120 


69 


20 


6 


121 


0 


0 


13 
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Example 


OT 

% inhibition @ 100 
nM (ICso, nM)* 


V 1a 

% inhibition® 100 
nM (IC50, nM)* 


v 2 

% inhibition® 100 
nM (IC50, nM)* 


122 


77 


8 


8 


123 


47 


9 


15 


124 


60 


16 


21 


125 


36 


10 


8 


126 


43 


9 


18 


127 


29 


16 


3 


128 


43 


18 


17 


129 


52 


6 


5 


130 


46 


4 


5 


131 


26 


8 


13 


132 


31 


2 


16 I 


133 


46 


20 


8 


134 


15 


5 


16 


135 


24 


2 


1 


136 


(7.19) 


(538) 


(597) 


137 


88 


4 


-4 


138 


95 


47 


29 


139 


76 


9 


12 


140 


87 


24 


29 


141 


-6 


-3 


8 


142 


83 


46 


-5 


143 


69 


-3 


7 


144 


53 


-1 


3 


145 


53 


-4 


-5 


146 


78 


37 


12 


147 


33 


3 


20 


148 


78 


-9 


1 


149 


75 


17 


20 


150 


75 


42 


18 


151 


47 


17 


6 


152 


63 


23 


10 


153 


60 


50 


11 


154 


54 


39 


9 


155 


56 


0 


15 


156 


30 


2 


12 


157 


38 


5 


23 


158 


50 


16 


19 


159 


50 


44 


16 


160 


20 


6 


24 


161 


53 


8 


4 


162 


71 


18 


20 


163 


82 


43 


13 


164 


54 


23 


16 


165 


64 


24 


25 
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Example 


OT 

% inhibition @ 100 
nM (ICeo. nM)* 


v 1a 

% inhibition© 100 
nM (ICso, nM)* 


v 2 

% inhibition @ 100 
nM (ICso, nM)* 


166 


27 


29 


3 


167 


60 


50 


20 


168 


52 


8 


10 


169 


36 


9 
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Binding in Chinese Hamster Ovary cell membranes expressing human vasopressin 
V 1a and V 2 subtype receptors, and human oxytocin receptors 



The following Examples are presented to illustrate rather than limit the scope of this 
invention. 
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Example 1 

1 0.[(2-Methyl-2 , -trifluoromethyl-[1 ,1 ^biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H- 
pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid 

5 Step A. 4-Bromo-3-methvlbenzoic acid methyl ester 

To a suspension of 4-bromo-3-methylbenzoic acid (10.0 g, 46.5 mmol) in 
methanol (125 mL) was added concentrated sulfuric acid (1 mL). The reaction was 
heated at reflux overnight with a homogeneous solution obtained after several minutes of 
heating. After cooling, the methanol was removed in vacuo and the residue was 

10 dissolved in dichloromethane and washed with saturated aqueous sodium bicarbonate. 
The organic phase was dried over anhydrous sodium sulfate, filtered and concentrated in 
vacuo to give 10.2 g of title compound as a brown solid, m.p. 41-43 °C. 
1 H NMR (DMSO-d 6 , 400 MHz): 5 2.39 (s, 3H), 3.85 (s, 3H), 7.64-7.72 (m, 2H), 7.88-7.89 
(m, 1H). 

15 MS[EI,m/z]: 228 [M] + . 

Anal. Calcd. for C 9 H 9 Br0 2 : C 47.19, H 3.90. Found: C 47.22, H 3.80. 

Step B. (2-Methvl-2 , 4rifluoromethvl-fl1 , -biphenvn-4-vncarboxvlicaci^ methyl ester 

A mixture of 4-bromo-3-methylbenzoic acid methyl ester of Step A (2.0 g, 8.7 

20 mmol), 2-trifIuoromethyl-phenyl boronic acid (1.65 g, 8.7 mmol) and sodium carbonate 
(4.1 g, 38.7 mmol) in toluene:ethanol:water (50 mL: 25 mL 25 mL) was purged with 
nitrogen for 1 hour. After addition of the tetrakis(triphenylphosphine) palladium(O) 
catalyst (0.50 g, 0.43 mmol) the reaction was heated at 100 °C overnight. The cooled 
reaction mixture was filtered through Celite and the cake washed with ethyl acetate. The 

25 organic layer was washed with water, dried over anhydrous, sodium sulfate, filtered and 
concentrated in vacuo to give a brown oil. Purification by flash chromatography with a 
solvent gradient of 25% to 50% dichloromethane in hexane provided 2.0 g of the title 
compound as a colorless oil. 

1 H NMR (DMSO-d 6 , 400 MHz): 5 2.03 (s, 3H), 3.88 (s, 3H), 7.26 (d, 1H), 7.34 (d, 1H), 
30 7.66 (t, 1H), 7.75 (t, 1H), 7.81-7.83 (m, 1H), 7.86-7.88 (m, 1H), 7.90-7.91 (m, 1H). 
MS [(+)ESI, m/z]: 312 [M+NH 4 ] + . 

Anal. Calcd. for C 16 H 13 F 3 0 2 : C 65.31, H 4.45. Found: C 64.92, H 4.54. 
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Step C. fe-Methvl^'-trifluoromethvl-M . 1 -biphenvlM-vDcarboxvlic acid 

To a solution of (2-methyl-2 , 4rifluoromethyK1 J-biphenylJ^-ylJcarboxylic acid 
methyl ester of Step B (1.9 g, 6.5 mmol) in tetrahydrofuran (30 mL) was added 1 N 
sodium hydroxide (13 mL, 13 mmol). The reaction mixture was heated at reflux 
5 overnight, then cooled and acidified with 2 N hydrochloric acid. The aqueous layer was 
extracted with ethyl acetate and the combined extracts were dried over anhydrous 
sodium sulfate, filtered and concentrated in vacuo to give 1 .65 g of the title compound as 
a white solid, m.p. 171-174 °C. 

1 H NMR (DMSO-de, 400 MHz): 6 2.02 (s, 3H), 7.23 (d, 1H), 7.34 (d, 1H), 7.65 (t, 1H), 
10 7.75 (t, 1H), 7.79-7.81 (m, 1H), 7.86-7.89 (m, 2H), 13.00 (brs, 1H). 
MS [(-)ESI, m/z]: 279 [M-H]\ 

Anal. Calcd. for dsH^O* C 64.29, H 3.96. Found: C 64.26, H 3.80. 

Step D. no,11-Dihvdro-5H-pyrrolo r2,1-c1f1.41benzodiazepin-10-vivr(2-methvl-2 l -trifluoro- 

15 methvl-f 1 , 1 -biphenvn^vllmethanone 

A suspension of (2-methyl-2 , -trifluoromethyl-[1,1 , -biphenyl]-4-yl)carboxylic acid 
of Step C (0.50 g, 1.78 mmol) in thionyl chloride (3 mL) was heated at reflux for 90 
minutes. After cooling, the thionyl chloride was removed in vacuo and the residue 
dissolved in toluene. The solution was concentrated in vacuo to yield the crude acid 

20 chloride as a brown oil. The acid chloride was dissolved in dichloromethane (5 mL) and 
slowly added to a solution of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine (0.49 
g, 2.66 mmol) and N,N-diisopropylethyl amine (0.68 mL, 3.90 mmol) in dichloromethane 
(15 mL). After stirring for 2 hours, the reaction was quenched with water. The organic 
layer was sequentially washed with 1 N hydrochloric acid, 1 N sodium hydroxide and 

25 brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to give a 
yellow foam. Purification by flash chromatography on silica gel using a solvent gradient 
of 15 to 25% ethyl acetate in hexane gave a white foam which was crystallized upon 
sonication in ethanol/hexane to provide the title compound (0.55 g) as a white solid, m.p. 
127-130 °C. 

30 1 H NMR (DMSO-d 6 , 400 MHz): 5 1 .86 (s, 3H), 4.80-5.40 (br, 4H), 5.93-5.98 (m, 2H), 6.85 
(t, 1H), 6.91-6.96 (m, 2H), 7.03-7.05 (m, 1H), 7.10-7.14 (m, 1H), 7.19-7.24 (m, 2H), 7.29 
(s, 1H), 7.47-7.49 (m, 1H), 7.61 (t, 1H), 7.70 (t, 1H), 7.81 (d, 1H). 
MS [El, m/z]: 446 [Mf. 
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Anal. Calcd. for C 2 7H2iF 3 N 2 0: C 72.64, H 4.74, N 6.27. Found: C 72.48, H 4.57, N 6.16. 

Step E. 2.2.2-Trichloro-1 -( 1 0-(r2-methvl-2Wtrifluoromethvl)ri . 1 -biphenvrM-vncarbonvl)- 
10.11-dihvdro-5H-pvrrolo r2.1-c1H.4l benzodiazepin-3-vl)ethanone 
5 To a solution of (10,11-dihydro-5H-pyrroIo [2,1-c][1,4]benzodiazepin-10-yl]-[(2- 

methyl^-trifluoromethyl-IIJ'-biphenylH-ylJmethanone of Step D (1.87 g, 4.19 mmol) in 
dichloromethane (20 mL) was added N,N-diisopropylethyl amine (1.46 mL, 8.38 mmol) 
followed by the slow addition of trichloroacetyl chloride (1.45 mL, 13.0 mmol). The 
reaction mixture was stirred overnight at room temperature, and then quenched with 

10 water. The organic phase was washed with 0.1 N hydrochloric acid followed by water, 
then dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to give a 
green oil. Purification by flash chromatography on silica gel using a solvent system of 
20% ethyl acetate in hexane provided 2.2 g of title product as a pale, yellow foam. 
1 H NMR (DMSOkle, 400 MHz): 5 1.84 (s, 3H), 5.25 (br, 2H), 5.97 (br, 2H), 6.37 (d, 1H), 

15 6.89-6.92 (m, 2H), 7.02-7.04 (m, 1H), 7.06-7.10 (m, 1H), 7.15-7.22 (m, 2H), 7.28 (s, 1H), 
7.41-7.46 (m, 2H), 7.58 (t, 1H), 7.67 (t, 1H), 7.79 (d, 1H). 
MS [(+)APCI, m/z]: 591 [M+H] + . 

Anal. Calcd. for C^HaoClaFaNaOz + 0.20 C 4 H e 0 2 + 0.80 H 2 0: C 57.37, H 3.75, N 4.49. 
Found: C 57.06, H 3.39, N 4.50. 

20 

Step F. 10-r(2-Methvl-2MrifIuoromethvl-f1 JM3iphenvn-4-vncarbonvi]-10,1 1-dihvdro-5H- 
pyrrolo IZ1-cIH,41 benzodiazepine-3-carboxvlic acid 
To a solution of 2,2,2-Wchloro-1-(10-{[2-me 
4-yI]carbonyl}-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepin-3-yl)ethanone of Step 

25 E (2.3 g, 3.9 mmol) in acetone (20 mL) was added 2.5 N sodium hydroxide (3.1 mL, 7.8 
mmol). After stirring overnight, the reaction mixture was acidified with 2 N hydrochloric 
acid (4.3 mL, 8.6 mmol) and then concentrated in vacuo. The residue was partitioned 
between ethyl acetate and water. The organic layer was dried over anhydrous sodium 
sulfate, filtered and concentrated in vacuo to give a brown solid. Trituration with diethyl 

30 ether/hexane provided the title compound (1.32 g) as a white solid, m.p. 233-235 °C. 

1 H NMR (DMSO-d 6l 400 MHz): 8 1.84 (s, 3H), 5.17 (br, 2H), 5.94 (br, 2H), 6.10-6.11 (m, 
1H), 6.76 (d, 1H), 6.85-6.91 (m, 2H), 7.00-7.06 (m, 2H), 7.12-7.16 (m, 1H), 7.21 (d, 1H), 
7.25 (s, 1H), 7.32-7.34 (m, 1H), 7.59 (t, 1H), 7.68 (t, 1H), 7.79 (d, 1H), 12.33 (br, 1H). 
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MS [(+)ESI, m/z]: 491 [M+H]\ 

Anal. Calcd. for C28H 21 F 3 N 2 03: C 68.57, H 4.32, N 5.71. 
Found: C 68.39, H 4.25, N 5.64. 

5 Example 2 

(4-Methy[-piperazin-1 -yl)-[1 0-(2-methyl-2'-trifIuoromethyl-[1 ,1 *-biphenyl]-4-yI)- 
carbonyl]-10,11-dihydro-5H-pyrro!o [2,1-c][1,4] benzodiazepin-3-yl-methanone 

A suspension of 10-[(2-methyl-2Mrifluoromethyl-[l^^ 

10 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxyIic acid of Example 1, 
Step F (1.65 g, 3.36 mmol) in dichloromethane (15 mL) containing a few drops of N,N- 
dimethylformamide was treated dropwise under nitrogen with oxalyl chloride (0.38 mL, 
4.36 mmol). After the gas evolution subsided, the reaction mixture was refluxed for an 
additional 15 min. The cooled solution was evaporated to dryness to give the crude acid 

15 chloride as a brown solid. The acid chloride was then dissolved in dichloromethane (10 
mL) and slowly added to a solution of 1-methylpiperazine (1.5 mL, 13.5 mmol) and N,N- 
diisopropylethyl amine (3.5 mL, 20.1 mmol) in dichloromethane (25 mL). After stirring 
overnight, the reaction was quenched with water. The organic layer was sequentially 
washed with 1 N hydrochloric acid, 1 N sodium hydroxide and brine, dried over 

20 anhydrous sodium sulfate, filtered and concentrated in vacuo to give a brown oil. 
Purification by flash chromatography on silica gel using a solvent system of 10% 
methanol in ethyl acetate gave a pale yellow foam which was crystallized from diethyl 
ether to provide the desired title compound (1.17 g) as a white solid. 
1 H NMR (DMSO-de, 400 MHz): 5 1.83 (s, 3H), 2.20 (s, 3H), 2.31-2.33 (m, 4H), 3.61-3.63 

25 (m, 4H), 5.15 (br, 2H), 5.40 (s, 2H), 6.06 (d, 1H), 6.23 (d, 1H), 6.85-6.90 (m, 2H), 6.99- 
7.06 (m, 2H), 7.12-7.16 (m, 1H), 7.20 (d, 1H), 7.25 (s, 1H), 7.37-7.39 (m, 1H), 7.58 (t, 
1H), 7.67 (t,1H), 7.79 (d, 1H). 
MS [(+)ESI, m/z]: 573 [M+Hf. 

Anal. Calcd. for C^H^N^: C 69.22, H 5.46, N 9.78. 
30 Found: C 68.79, H 5.45, N 9.72. 
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Example 3 

1 0-[(2-WIethyI-2'-trifluoromethyl-[1 ,1 '-biphenyl]-4-yl)-carbonyl]-1 0,1 1 -dihydro-5H- 
pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxyIic acid bis-(3-dimethylamino-propyl)- 
amide 

5 

A suspension of 1 0-[(2-methyl-2-trifIuoromethyl-[1 , 1 '-biphenyl]-4-yl)carbonyl]- 
1Q,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid of Example 1, 
Step F (0.50 g, 1.02 mmol) in dichloromethane (5 mL) containing a few drops of N,N- 
dimethylformamide was treated dropwise under nitrogen with oxalyl chloride (0.12 mL, 

10 1.38 mmol). After gas evolution subsided, the reaction mixture was refluxed for an 
additional 15 minutes. The cooled solution was evaporated to dryness to give the crude 
acid chloride as a brown solid. The add chloride was then dissolved in dichloromethane 
(5 mL) and slowly added to a solution of bis-(3-dimethylamino-propyl)-amine (0.90 mL, 
4.04 mmol) and N,N-diisopropylethyl amine (1.1 mL, 6.31 mmol) in dichloromethane (5 

15 mL). After stirring for 2 hours, the reaction was quenched with water. The organic layer 
was sequentially washed with 1 N hydrochloric acid, 1 N sodium hydroxide and brine, 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to give a brown 
oil. Purification was achieved by preparative HPLC on a Primesphere 5 C18 column 
(0.21 x 15 cm) using a solvent gradient from 60:40:0.1 to 80:20:0.1 acetonitrile-water- 

20 trifluoroacetic acid. After removal of the acetonitrile in vacuo, the aqueous solution was 
basified with 2.5 N sodium hydroxide then extracted with dichloromethane. The 
combined organic layers were dried over anhydrous sodium sulfate, filtered and 
concentrated in vacuo to give the title compound (0.24 g) as a white foam, m.p. 55-64°C. 
1 H NMR (DMSO-d 6 , 400 MHz): 5 1.68 (br, 4H), 1.83 (s, 3H), 2.00-2.23 (br, 16H), 3.43 (t, 

25 4H), 5.10 (br, 2H), 5.34 (s, 2H), 6.04 (d, 1H), 6.21 (d, 1H), 6.87-6.90 (m, 2H), 6.99-7.04 
(m, 2H), 7.13 (t, 1H), 7.21 (d, 1H), 7.24 (s, 1H), 7.31-7.33 (m, 1H), 7.58 (t, 1H), 7.67 (t, 
1H), 7.79 (d, 1H). 
MS [(+)ESl, m/z]: 660 [M+H] + . 

Anal. Calcd. for C3aH44F3N 5 0 2 : C 69.18, H 6.72, N 10.61. Found: C 68.26, H 6.68, N 
30 10.43. 
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Example 4 

[4-(3-Dimethylaminopropyl)-piperazin-1 -yl]-[1 0-(2-methyl-2 , -trifluoromethyl-[1 ,1 
biphenyl]-4-yl)carbonyl]-[1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepin-3-yl]- 
methanone 

5 

1 0-[(2-Methyl-24rifIuoromethyl-[1 J -biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro5H- 
pyrrolop^-cjfl^lbenzodiazepine-a-carboxylic acid of Example 1, Step F (0.50 g, 1.02 
mmol), 1-[3-(dimethylamino)propyl] piperazine (0.21 mL, 1.23 mmol) and 1-hydroxy~ 
benzotriazole monohydrate (0.15 g, 1.11 mmol) were dissolved in N,N-dimethyl- 

10 formamide (4 mL). 1-[3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride (0.22 
g, 1.15 mmol) was then added followed by N,N-diisopropylethyl amine (0.27 mL, 1.55 
mmol). The reaction mixture was stirred overnight, diluted with ethyl acetate and washed 
with water and saturated aqueous sodium bicarbonate. The organic phase was dried 
over anhydrous sodium sulfate, filtered and concentrated in vacuo to give a yellow oil. 

15 Purification by flash chromatography on silica gel using a solvent system of 10% 
methanol in chloroform provided the title compound (0.19 g) as a white foam, m.p. 85- 
95°C. 

1 H NMR (DMSO-de, 400 MHz): 8 1.52-1.60 (m, 2H), 1.83 (s, 3H), 2.13 (s, 6H), 2.25 (t, 
2H), 2.31 (t, 2H), 2.37 (br, 4H), 3.61 (br, 4H), 5.15 (br, 2H), 5.40 (s, 2H), 6.05 (d, 1H), 
20 6.22 (d, 1H), 6.84-6.90 (m, 2H), 6.98-7.06 (m, 2H), 7.14 (t, 1H), 7.21 (d, 1H), 7.25 (s, 
1H), 7.37-7.39 (m, 1H), 7.58 (t, 1H), 7.68 (t, 1H), 7.79 (d, 1H). 
MS [(+)ESI, m/z]: 644 [M+H]\ ' 

Anal. Calcd. for CayH^FsNgOa + 0.40 H 2 0: C 68.26, H 6.32, N 10.76. 
Found: C 67.94, H 6.37, N 10.46. 

25 

Example 5 

[3-MethyM-(3-methyl«phenyl)-piper^ 

biphenyl]-4-y I) carbony I] -1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4] benzodiazepin-3-yl- 
methanone 

30 

1 0-[(2-Methyl-2 l -trifluoromethyl-[1 , 1 '-biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H- 
pyrro!o[2,1-c][1,4]benzodiazepine-3-carboxylic acid of Example 1, Step F (0.50 g, 1.02 
mmol), 2-methyl-1-(3-methylphenyl)piperazine (0.24 mL, 1.26 mmol) and 1-hydroxy- 
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benzotriazole monohydrate (0.15 g, 1.11 mmol) were dissolved in N,N-dimethyl- 
formamide (5 mL). 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.22 
g, 1.15 mmol) was then added followed by N.N-diisopropylethyl amine (0.27 mL, 1.55 
mmol). The reaction mixture was stirred overnight, diluted with ethyl acetate and 
5 washed with water and saturated aqueous bicarbonate. The organic phase was then 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to give a brown 
oil. Purification by flash chromatography on silica gel using a solvent system of 40% 
ethyl acetate in hexane provided a white foam which was redissolved in dichloromethane 
and evaporated to dryness in vacuo prior to use in the next step. 

10 1 H NMR (DMSO-de, 400 MHz): 5 0.91 (d, 3H), 1.83 (s, 3H), 2.24 (s, 3H), 3.00-3.05 (m, 
1H), 3.28-3.32 (m, 2H), 3.46-3.49 (m, 1H), 3.99-4.07 (m, 2H), 4.22-4.25 (m, 1H), 5.15 
(br, 2H), 5.40-5.49 (m, 2H), 6.09 (d, 1H), 6.31 (d, 1H) f 6.59 (d, 1H), 6.70-6.73 (m, 2H), 
6.85-6.90 (m, 2H), 6.99-7.15 (m, 4H), 7.20 (d, 1H), 7.26 (s, 1H), 7.36 (d, 1H), 7.58 (t, 
1H), 7.67 (t f 1H), 7.79 (d, 1H). 

15 MS [(+)ESI, mte]: 663 [M+H] + . 

Anal. Calcd. for C40H37F3N4O2 + 0.13 CH 2 CI 2 + 0.17 C 4 H 8 0 2 : C 71.17, H 5.65, N 8.13. 
Found: C 70.85, H 5.50, N 8.01. 

Example 6 

20 4-[[1 0,1 1 -Dihydro-1 0-[[2-methyl-2'-trifluoromethyl[1 , 1 '-biphenyl]-4-yl]carbonyl]-5H - 
pyrro!o[2,1 -c] [1 ,4]benzodiazepin-3-yl]carbony l]-1 -piperazine-carboxylic acid, tert- 
butyl ester 

1 0-[(2-Methyl-2'-trifluoromethyK1 , 1 '-biphenyl]-4-yl)carbonyl]-1 0,11 -dihydro-5H- 
25 pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxylic acid of Example 1, Step F (1.0 g, 2.04 
mmol), 1-(tert-butoxycarbonyl)piperazine (0.46 g, 2.47 mmol) and 1-hydroxybenzo- 
triazole monohydrate (0.30 g, 2.22 mmol) were dissolved in N,N-dimethylformamide (8 
mL). 1-[3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride (0.43 g, 2.24 mmol) 
was then added followed by N,N-diisopropylethyl amine (0.55 mL, 3.09 mmol). The 
30 reaction mixture was stirred overnight, diluted with ethyl acetate and washed with water 
and saturated aqueous sodium bicarbonate. The organic phase was then dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to give a brown oil. 
Purification by flash chromatography using a solvent gradient from 30% to 50% ethyl 
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acetate in hexane provided the desired title compound as a white foam, which was 
redissolved in dichlorornethane and evaporated to dryness in vacuo prior to use in the 
next step. 

1 H NMR (DMSO-d 6> 400 MHz): 5 1.41 (s, 9H), 1.83 (s, 3H), 3.38 (br, 4H), 3.59-3.61 (m, 
5 4H), 5.15 (br, 2H), 5.41 (s, 2H), 6.07 (d, 1H), 6.28 (d, 1H), 6.85-6.90 (m, 2H), 6.99-7.06 
(m, 2H), 7.12-7.16 (m, 1H), 7.21 (d, 1H), 7.25 (s, 1H), 7.40-7.42 (m, 1H), 7.58 (t, 1H), 
7.67 (t,1H), 7.79 (d,1H). 
MS [(+)APCI, m/z]: 659 [M+H] + . 

Anal. Calcd. for C37H37F3N4O4 + 0.09 CH 2 CI 2 + 0.18 C 4 H 8 0 2 : C 66.56, H 5.71 , N 8.21 . 
10 Found; C 66.27, H 5.40, N 8.00. 

Example 7 

1 0,1 1 -Dlhydro-1 0-[[2-methyl-2'-trifluoromethyl-[1 ,1 '-biphenyl]-4-yl]carbonyl]-3-(1 - 
piperazinylcarbonyl)-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine hydrochloride salt 

15 

The 4-[[1 0,11 -dihydro-1 0-[[2-methyl-2'-trifluoromethyl-[1 , 1 '-biphenyl]-4-yl]carbon- 
yl]-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl]carbonyl]-1 -piperazine-carboxylic acid, tert- 
butyl ester of Example 6 (0.85 g, 1.29 mmol) was added In one portion to stirred ethyl 
acetate (10 mL) saturated with hydrogen chloride gas at 0 °C. A precipitate formed after 

20 several minutes. The reaction mixture was stirred for 90 minutes under anhydrous 
conditions. The reaction was then warmed to room temperature and diluted with diethyl 
ether. The precipitated product was collected by filtration and dried under high vacuum 
to provide the desired title compound hydrochloride salt (0.65 g) as an off-white foam. 
1 H NMR (DMSO-de, 400 MHz): 8 1.84 (s, 3H), 3.16 (br, 4H), 3.83-3.85 (m, 4H), 5.15 (br, 

25 2H), 5.43 (s, 2H), 6.09 (d, 1 H), 6.38 (d, 1 H), 6.87-6.91 (m, 2H), 6.99-7.01 (m, 1 H), 7.06 
(t, 1H), 7.13-7.17 (m, 1H), 7.21 (d, 1H), 7.26 (s, 1H), 7.44-7.46 (m, 1H), 7.59 (t, 1H), 7.68 
(t, 1H), 7.79 (d, 1H), 9.28 (br, 2H). 
MS [(+)APCI, m/z]: 559 [M+H] + . 

Anal. Calcd. for C32H29F3N4O2 + 1.0 HCI + 1.00 H 2 0 + 0.06 C 4 H 10 O: C 62.70, H 5.32, N 
30 9.07. Found: C 62.42, H 5.22, N 8.94. 
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Example 8 

N-[(1 O^p-methyl-r^trifluoromethyOEl ,1 ^biphenylM-yl]carbonyl}-1 0,1 1 -dihydro- 
5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl)carbonyl]guanidine 

5 1 0-[(2-MethyI-2'-trifluoromethyl-[1 , 1 '-biphenyI]^-yl)-carbonyl]-1 0,1 1 -dihydro-5H- 

pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid of Example 1, Step F (0.50 g, 1.02 
mmol) and l.l'-catoonyldiimidazole (0.17 g, 1.05 mmol) were dissolved in anhydrous 
N,N-dimethylformamide (5 mL). After stirring for 30 minutes, guanidine carbonate (0.19 
g, 1.05 mmol) was added, and the reaction was heated to 100 °C for 4 hours. After 

10 cooling, the reaction mixture was diluted with water and extracted with ethyl acetate. 
The organic layers were combined and dried over anhydrous sodium sulfate, filtered and 
concentrated in vacuo to give an orange oil. Purification was achieved by preparative 
HPLC on a Primesphere 5 C18 (0.2 x 15 cm) column using a solvent gradient from 
55:45:0.1 to 90:10:0.1 acetonitrile-water-trifluoroacetic acid. After removal of the 

15 acetonitrile in vacuo, the aqueous solution was neutralized with saturated aqueous 
sodium bicarbonate, and then extracted with ethyl acetate. The combined organic layers 
were dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to give 
0.25 g of the title compound as a white solid. 

1 H NMR (DMSO-d 6 , 400 MHz): 5 1.85 (s, 3H), 5.15 (br, 2H), 6.00 (d, 1H), 6.20 (br, 2H), 
20 6.65 (d, 1H), 6.80 (d, 1H), 6.97 (d, 1H), 6.96-7.01 (m, 2H), 7.11 (t, 1H), 7.22-7.25 (m, 
2H), 7.36-7.38 (m, 1 H), 7.60 (t, 1 H), 7.69 (t, 1 H), 7.80 (d, 1 H). 
MS [(+)APCI, rri/z]: 532 [M+H]*. 

Anal. Calcd. for C29H24F3N5O2 + 0.15 C 4 H 8 0 2 : C 65.26, H 4.66, N 12.86. 
Found: C 64.53, H 4.45, N 12.77. 

25 

Example 9 

10-[(2 f -Methoxy-2-methyl-[1 f 1'-biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo 
[2,1-c] [1 ,4]benzodiazepine-3-carboxylic acid 

30 Step A. (2-Methvl-2 , -methoxv-f 1 , 1 -biphenvll-4-vOcarboxvlic acid methyl ester 

A mixture of 3-methyl-4-bromobenzoic acid methyl ester (2.0 g, 8.7 mmol), 2- 
methoxyphenyl boronic acid (1.32 g, 8.7 mmol) and sodium carbonate (4.1 g, 38.7 mmol) 
in toluene:ethanol:water (50 mL:25 mL: 25 mL) was purged with nitrogen for 1 hour. 
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After addition of the tetrakis(triphenylphosphine) palladium(O) catalyst (0.50 g, 0.43 
mmol), the reaction mixture was heated at 100 °C overnight. After cooling, the reaction 
was filtered through Celite and the cake washed with ethyl acetate. The organic layer 
was washed with water, dried over anhydrous sodium sulfate, filtered and concentrated 
5 in vacuo to give a brown oil. Purification by flash chromatography on silica gel with a 
solvent gradient from 20% to 50% dichloromethane in hexane gave 2.0 g of product as a 
colorless oil. 

1 H NMR (DMSO-d 6 , 400 MHz): 5 2.09 (s, 3H), 3.70 (s, 3H). 3.85 (s, 3H), 7.00-7.04 (m, 
1H), 7.08-7.11 (m, 2H). 7.23 (d, 1H), 7.37-7.41 (m, 1H), 7.77-7.79 (m, 1H), 7.83-7.84 (m, 
10 1H). 

MS [(+)APCI, m/z]: 257 [M+H] + . 

Anal. Calcd. for C 16 H 16 0 3 : C 74.98, H 6.29. Found: C 74.06, H 6.17. 

Step B. (2-Methvl-2'-methoxv-M , 1 '-biphenvlM-vOcarboxvlic acid 

15 The (2-methyl-2 , -methoxy-[1,1 , -biphenyl]-4yl)carboxylic acid methyl ester of Step 

A (1.9 g, 7.4 mmol) was dissolved in tetrahydrofuran (30 mL) and 1 N sodium hydroxide 
(15 mL, 15 mmol) was added. The reaction mixture was heated at reflux overnight, then 
cooled and acidified with 2 N hydrochloric acid. The aqueous layer was extracted with 
ethyl acetate. The combined organic layers were dried over anhydrous sodium sulfate, 

20 filtered and concentrated in vacuo to give 1.6 g of product as a white solid, m.p. 160- 
162°C. 

1 H NMR (DMSO-d 6 , 400 MHz): 8 2.09 (s, 3H), 3.70 (s, 3H), 7.00-7.03 (m, 1H), 7.08-7.10 
(m, 2H), 7.20 (d, 1H), 7.36-7.40 (m, 1H), 7.75-7.78 (m f 1H), 7.82 (s, 1H), 12.85 (br, 1H). 
MS [(-) APCI, m/zj: 241 [M-H]\ 
25 Anal. Calcd. for C 15 H 14 0 3 : C 74.36, H 5.82. Found: C 73.93, H 5.71. 

Step C. (10.11 -Dihvdro-5H-pvrrolor2. 1 -cIM .41benzodiazepin-1 0-vlV te'-methoxv^- 
methvl-f 1 , 1 -biphenvll-4-vn-methanone 

The (2-methyl-2 , -methoxy-[1,1-biphenyl]-4-yl)carboxylic acid of Step B (0.50 g, 
30 2.06 mmol) was suspended in thionyl chloride (3 mL) and the mixture heated at reflux for 
30 minutes. After cooling, the thionyl chloride was removed in vacuo. The residue was 
dissolved in toluene and concentrated in vacuo to give the crude acid chloride as a 
brown oil. The acid chloride was then dissolved in dichloromethane (5 mL) and slowly 
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added to a solution of 10,1l-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine (0.57 g, 
3.10 mmol) and N,N-diisopropylethyl amine (0.79 mL, 4.53 mmol) in dichloromethane 
(15 mL). After stirring for 1 hour, the reaction was quenched with water. The organic 
layer was washed with 1 N hydrochloric acid, 1 N sodium hydroxide and brine, dried over 
5 anhydrous sodium sulfate, filtered and concentrated in vacuo to give a yellow foam. 
Purification by flash chromatography using a solvent gradient of 5 to 15% ethyl acetate in 
hexane yielded a white foam which crystallized upon sonication in ethanol/hexane to 
give 0.42 g of the desired title product as a white solid, m.p. 133-135 °C. 
1 H NMR (DMSO-d 6 , 400 MHz): 5 1.93 (s, 3H), 3.65 (s, 3H), 4.80-5.40 (br, 4H), 5.92-5.96 
10 (m, 2H), 6.81-6.82 (m, 1H), 6.89-6.91 (m, 1H), 6.95-7.05 (m, 5H), 7.16-7.25 (m, 3H), 
7.31-7.35 (m, 1H), 7.47-7.49 (m, 1H). 
MS [(+)ESI, m/z]: 409 [M+H] + . 

Anal. Calcd. for C 2 7H 2 4N20 2 : C 79.39, H 5.92, N 6.86. Found: C 79.16, H 5.87, N 6.90. 

15 Step D. 2,2,2-Trichloro-1-f10-^^^ 10,11- 
dihvdro-5H-pyrrolo r2.1-c1H.4l benzodiazepin-3-vl) ethanone 

To a solution of (10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepin-10-yl)-(2- 
methoxy-2-methyl-[1,1'-biphenyl]-4-yl)-methanone of Step C (1.5 g, 3.67 mmol) in 
dichloromethane (20 mL) was added N,N-diisopropylethyl amine (1.28 mL, 7.35 mmol) 

20 followed by slow addition of trichloroacetyl chloride (1.23 mL, 11.0 mmol). The reaction 
mixture was stirred overnight at room temperature then quenched with water. The 
organic phase was washed with 0.1 N hydrochloric acid followed by water, then dried 
over anhydrous sodium sulfate, filtered and concentrated in vacuo to give a green oil. 
Purification by flash chromatography on silica gel using a solvent system of 20% ethyl 

25 acetate in hexane provided 2.1 g of title compound. The material was redissolved in 
dichloromethane and evaporated to dryness to provide a yellow foam, which was used 
in the next step. 

1 H NMR (DMSO-d 6 , 400 MHz): 8 1.94 (s, 3H), 3.65 (s, 3H), 5.25 (br, 2H), 5.97 (br, 2H), 
6.36-6.37 (m, 1H), 6.90-6.92 (m, 1H), 6.96-7.06 (m, 5H), 7.15-7.23 (m, 2H), 7.26 (s, 1H), 
30 7.32-7.36 (m, 1 H), 7.44-7.47 (m, 2H). 
MS [(+)APCI, m/z]: 553 [M+H]\ 

Anal. Calcd. for C^CIal^A* + 0.13 C 4 H 8 0 2 + 0.13 CH 2 CI 2 :C 61.79, H 4.25, N 4.86. 
Found: C 60.43, H 4.50, N 4.80. 
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Step E. 10-r(2^Methoxv-2-methvl-ri .l-biphenvlM-vDcarbonvlMOJI-dihvdro-SH- pyrrolo 
f2.1-clH ,41benzodiazepine-3-carboxvlic acid 

To a solution of 2,2 f 2-trichloro-H10-^^ 
5 rarbonyl]-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepin-3-yl} ethanone of Step D 
(2.0 g, 3.6 mmol) in acetone (20 mL) was added 2.5 N sodium hydroxide (2.9 mL, 7.25 
mmol). After stirring overnight, the reaction mixture was acidified with 2 N hydrochloric 
acid (4.0 mL, 8.0 mmol) then concentrated in vacuo. The residue was partitioned 
between ethyl acetate and water. The organic layer was dried over anhydrous sodium 

10 sulfate, filtered and concentrated in vacuo to give a brown solid. Trituration with diethyl 
ether-hexane provided 1.4 g of the desired product as a white solid, m.p. 174-1 84 °C. 
1 H NMR (DMSO-d 6 , 400 MHz): 6 1.93 (s, 3H), 3.65 (s, 3H), 5.17 (br, 2H). 5.94 (br, 2H), 
6.09-6.10 (m, 1H), 6.77 (d, 1H), 6.89-7.06 (m, 6H), 7.10-7.19 (m, 2H), 7.23 (s, 1H), 7.31- 
7.38 (m,2H), 12.31 (br,1H). 

15 MS [(-)APCI, m/z]: 451 [M-H]\ 

Anal. Calcd. for C28H24N2O4 + 0.10 C 4 H 10 O: C 74.17, H 5.48, N 6.09. 
Found: C 73.63, H 5.68, N 5.94. 

Example 10 
20 10-[(34\Aethoxy-2Miiethyl^ 

[2,1-c][1,4]benzodiazepine-3-carboxyIic acid 

Step A. 4-lodo-2-methoxvbenzoic add methyl ester 

4-Amino-2-methoxybenzoic acid methyl ester (3.0 g, 16.6 mmol) was suspended 

25 in water (40 mL) and concentrated sulfuric acid (10 mL) was added. The suspension 
was cooled in an ice/salt water bath, and an aqueous solution (10 mL) of sodium nitrite 
(1 .26 g, 18.3 mmol) was added dropwise so that the temperature remained close to 0 °C. 
After the addition, a homogeneous, yellow-green solution was obtained. An aqueous 
solution (60 mL) of potassium iodide (3.02 g, 18.2 mmol) and iodine (2.31 g, 9.1 mmol) 

30 was then added dropwise, and the reaction stirred for an additional 1 hour. The reaction 
mixture was then extracted with ethyl acetate, the organic extracts were combined and 
washed with 1 N sodium thiosulfate, 1 N sodium hydroxide and brine. After drying over 
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anhydrous sodium sulfate the solution was filtered and concentrated in vacuo to give 2.7 
g of the title product as an orange oil which was used in the next step. 
1 H NMR (DMSO-de, 400 MHz): 5 2.76 (s, 3H), 3.82 (s, 3H), 7.39 (s, 2H), 7.48 (s, 1 H). 
MS [El, m/z]: 292 [Mf. 

5 

Step B. 4-lodo-2-methoxvbenzoic acid 

The 4~iodo-2-methoxybenzoic acid methyl ester of Step A (2.7 g, 9.24 mmol) 
was dissolved in tetrahydrofuran (40 mL) and 1 N sodium hydroxide (20 mL, 20 mmol) 
was added. The reaction mixture was heated at reflux for 3 hours, then cooled and 
10 concentrated in vacuo to give an orange oil that was partitioned between ethyl acetate 
and 2 N hydrochloric acid. The organic layer was dried over anhydrous sodium sulfate, 
filtered and concentrated in vacuo to give 2.5 g of title product as a yellow-orange solid, 
m.p. 144-146 °C. 

1 H NMR (DMSO-d 6 , 400 MHz): 5 3.81 (s, 3H), 7,37 (s, 2H), 7.44 (s, 1H), 12.72 (br,1H). 
15 MS [El, m/z]: 278 [M] + . 

Anal. Calcd. for C 8 H 7 I0 3 + 0.10 C 4 H 8 0 2 : C 35.17, H 2.74. Found: C 35.37, H 2.49. 

Step C. 10-(4-lodo-2-methoxvbenzovl)-10,11-dihvdro-5H-pyrrolo f2,1-c1H,41- 
benzodiazepine 

20 A suspension of 4-iodo-2-methoxybenzoic acid of Step B (2.5 g, 9.0 mmol) in 

thionyl chloride (10 mL) was heated at reflux for 1 hour. After cooling, the thionyl 
chloride was removed in vacuo. The residue was dissolved in toluene and concentrated 
in vacuo to give the crude acid chloride as a brown solid. The acid chloride was then 
dissolved in dichloromethane (10 mL) and slowly added to a solution of 10,11-dihydro- 

25 5H-pyrrolo [2,1-c][1,4] benzodiazepine (1.75 g, 9.5 mmol) and N,N-diisopropylethyI 
amine (3.4 mL, 19.5 mmol) in dichloromethane (20 mL). After stirring for 2 hours, the 
reaction was quenched with water. The organic layer was washed with 1 N hydrochloric 
acid, 1 N sodium hydroxide and brine, dried over anhydrous sodium sulfate, filtered and 
concentrated in vacuo to give a yellow foam. Purification by flash chromatography on 

30 silica gel using a solvent gradient of 15 to 25% ethyl acetate in hexane provided 3.6 g of 
title product as a white foam, which was redissolved in dichloromethane and evaporated 
to dryness prior to use in the next step. 



»77- 



WO 02/083678 



PCT/US02/11527 



1 H NMR (DMSO-d 6l 400 MHz): 5 3.55 (br, 3H), 4.80-5.32 (br, 4H), 5.88-5.90 (m, 1H), 
5.94 (s, 1H), 6.79 (s, 1H), 6.94 (s, 1H), 7.03 (t, 1H) f 7.09-7.13 (m, 3H), 7.20-7.22 (m, 1H), 
7.36-7.38 (m, 1H). 
MS [(+)ESI, m/z]: 445 [M+H]\ 
5 Anal. Calcd. for C2oH 17 IN 2 0 2 + 0.10 C 4 H 8 0 2 + 0.13 CH 2 CI 2 : C 53.13, H 3.92, N 6.04. 
Found: C 53.03, H 3.65, N 6.03. 

Step D. (10.1 1-Dihvdro-5H-pvrrolor2.1^ 
H .1 '-biphenvlM-vll-methanone 

10 A mixture of 10-(4-iodo-2-methoxybenzoyl)-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] 

benzodiazepine of Step C (1.8 g, 4.1 mmol), 2-methylphenyI boronic acid (0.55 g, 4.1 
mmol) and sodium carbonate (1.9 g, 17.9 mmol) in toluene:ethanol: water (20 mL:10 
mL:10 mL) was purged with nitrogen for 1 hour. After addition of the tetrakis(triphenyl- 
phosphine) paliadium(0) catalyst (0.24 g, 0.21 mmol), the reaction mixture was heated at 

15 100 °C overnight. After cooling, the reaction was filtered through Celite and the cake 
washed with ethyl acetate. The organic layer was washed with water, dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to give a brown oil. 
Purification by flash chromatography on silica gel using a solvent system of 20% ethyl 
acetate in hexane provided 1 .5 g of title product as a white foam, which was redissolved 

20 in dichloromethane and evaporated to dryness in vacuo prior to use in the next step. 

1 H NMR (DMSO-d 6 , 400 MHz): 8 2.08 (s, 3H), 3.54 (s, 3H), 4.80-5.30 (br, 4H), 5.89-5.91 
(m, 1H), 5.97 (s, 1H), 6.66 (s, 1H), 6.77-6.80 (m, 2H), 6.93-7.01 (m, 2H), 7.09-7.10 (m, 
2H), 7.19-7.24 (m, 3H), 7.36-7.38 (m, 2H). 
MS [(+)ESI, m/z]: 409 [M+H] + . 

25 Ana). Calcd. for C 27 H 24 N 2 0 2 + 0.10 CH 2 C) 2 : C 78.05, H 5.84, N 6.72. Found: C 78.12, 
H 5.13, N 6.69. 

Step E. 2,2,2-Trichloro-1 -11 0-rO-methoxv^'-methvl-r 1 . 1 '-biphenvIM- vHcarbonvll-l 0.11- 
dihvdro-5H-pvrrolor2.1-c1f1 ,41benzodiazepin-3- yllethanone 
30 To a solution of (10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-[3- 

methoxy^-methyKl.r-biphenyO^-yq-methanone of Step D (1.36 g, 3.33 mmol) in 
dichloromethane (15 mL) was added N,N-diisopropylethyl amine (1.2 mL, 6.89 mmol) 
followed by slow addition of trichloroacetyl chloride (1.1 mL, 9.85 mmol). The reaction 
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mixture was stirred overnight at room temperature then was quenched with water. The 
organic phase was washed with 0.1 N hyrochloric acid followed by water, then dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to give a green oil. 
Purification by flash chromatography on silica gel using a solvent system of 20% ethyl 
5 acetate in hexane gave 1 .7 g of title product as a yellow foam. 

*H NMR (DMSO-de, 400 MHz): 8 2.09 (s, 3H), 3.50 (s, 3H), 5.30 (br, 2H), 5.87 (br, 2H), 
6.37-6.38 (m, 1H), 6.64 (s, 1H), 6.82-6.83 (m. 1H), 6.90-6.92 (m, 1H), 6.97-6.99 (m, 1H), 
7.10-7.12 (m, 2H), 7.20-7.25 (m, 4H), 7.35-7.37 (m, 1H), 7.44-7.46 (m, 1H). 
MS [(+)APCI, m/z]: 553 [M+H] + . 
1 0 Anal. Calcd. for CzeHaClaNzCV 0.20 C 4 H B 0 2 + 0.40 H z O: C 61 .85, H 4.42, N 4.84. 
Found: C 61.50, H 4.07, N 4.72. 

StepF. 10-f(3-Methoxv-2'-methvl-f1.1'-biphenvn-4-vl)carbonvn-10.11-dihvdro-5H- 
pvrrolof2.1-cin .41benzodiazepine-3-carboxvlic acid 

15 To a solution of 2,2,2-trichloro-1-{10-[(3-methoxy-2 , -methyl[1,1'-biphenyri-4- 

yl)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3- yl}ethanone of Step E 
(1 .6 g, 2.9 mmol) in acetone (20 mL) was added 2.5 N sodium hydroxide (2.3 ml_, 5.8 
mmol). After stirring overnight, the reaction was acidified with 2 N hydrochloric acid (3.2 
mL, 6.4 mmol) then concentrated in vacuo. The residue was partitioned between ethyl 

20 acetate and water. The layers were separated, and the organic layer was dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to give a brown solid. 
Trituration with diethyl ether/hexane provided 1 .2 g of desired product as an off-white 
solid, m.p. 201-204 °C. 

1 H NMR (DMSO-de, 400 MHz): 5 2.09 (s, 3H), 3.48 (s, 3H). 5.20 (br, 2H), 5.85 (br, 2H), 
25 6.12 (s, 1H), 6.62 (s, 1H), 6.73 (d, 1H), 6.79-6.87 (m, 2H), 6.91-6.95 (m, 1H), 6.99-7.03 
(m, 1H), 7.06-7.12 (m, 1H), 7.18-7.25 (m, 4H), 7.39 (br. 1H), 12.31 (br, 1H). 
MS [(+) ESI, m/z]: 453 [M+Na] + . 

Anal. Calcd. for C 2 8H 24 N 2 04+ 0.10 C 4 H 10 O + 0.15 C 4 H 8 0 2 : C 73.61, H 5.58, N 5.92. 
Found: C 73.23, H 5.49, N 6.06. 

30 
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Example 11 

N-Methyl-N-[3-(dimethylamino)propyl]-1 0-[(3-methoxy-2 f -methyl[1 ,1 '-biphenyl]- 4- 
yl)carbonyl]- 1 0,1 1 -dihydro-5H-pyrro!o[2,1 - c][1 ,4]benzodiazepine-3-carboxamide 

5 To a solution of lO-p-methoxy-Z-methyltl.r-biphenyll-^yOcarbonyll-IO.II-- 

dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxylic acid of Example 10, Step F 
(0.40 g, 0.88 mmol), 3-(dimethylaminopropyl)-1-methyl amine (0.16 mL, 1.09 mmol) and 
1-hydroxybenzotriazole (0.135 g, 0.96 mmol) in N,N-dimethylformamide (4 mL) was 
added 1-[3-(dimethyiamino)propyI]-3-ethyl carbodiimide hydrochloride (0.19 g, 1.09 

10 mmol) followed by N.N-diisopropylethyl amine (0.24 mL, 1.35 mmol). The reaction 
mixture was stirred overnight, then diluted with ethyl acetate and washed with water and 
saturated aqueous sodium bicarbonate. The organic phase was then dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to give a yellow foam. 
Purification by flash chromatography on silica gel using a solvent system of 5% methanol 

15 in dichloromethane afforded 0.36 g of title compound as a white foam. 

1 H NMR (DMSO-d 6> 400 MHz): 8 1.67-1.73 (m, 2H), 2.08-2.25 (m, 10H), 3.03 (s, 3H), 
3.45-3.50 (m, 6H), 4.60-5.40 (br m, 4H), 6.05-6.06 (m, 1H), 6.25-6.26 (m, 1H), 6.62 (s, 
1H), 6.79-6.81 (m, 1H), 6.85-6.87 (m, 1H), 6.91-6.95 (m, 1H), 7.03-7.06 (m, 1H), 7.09- 
7.11 (m, 1H), 7.19-7.30 (m, 4H), 7.38 (br, 1H). 

20 MS [(+)ESI, m/z]: 551 [M+Hf. 

Anal. Calcd. for C34H38N4O3+ 0.20 H 2 0: C 73.67, H 6.98, N 10.1 1 . 
Found: C 73.50, H 7.08, N 9.96. 

Example 12 

25 7 > 8-Dimethoxy-[10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepin-10-yl][2- 
methyl-2'-(trifluoromethyl)[1,1'-biphenyl]-4-yl]methanone 

Step A. 1-r(4 < 5-Dimethoxy-2-nitrophenvl)methvn-1 H-pyrrole-2-carboxaldehvde 

To a suspension of sodium hydride (0.724 g, 60 % suspension in oil) in N,N- 
30 dimethyl formamide (50 mL) was added pyrrole 2- carboxaldehyde (1.7 g, 18.1 mmol) 
and the reaction mixture was stirred for 30 minutes. It was then cooled to 0 °C and 4,5- 
dimethoxy-2-nitrobenzyl bromide (5.0 g, 1 equiv) was added dropwise over 20 minutes. 
After the addition, the reaction mixture was stirred at room temperature for 3 hours. It 



-80- 



WO 02/083678 



PCT/US02/11527 



was then diluted with ethyl acetate (450 mL), washed with water, dried over anhydrous 
magnesium sulfate, filtered and evaporated to dryness. The crude product was triturated 
with water, filtered and washed with water. This material was dried over anhydrous 
potassium carbonate in vacuo to provide the title compound as a yellow crystalline solid 
5 (4.97 g), m.p. 1 09-1 1 2°C, which was used in the next step. 

Step B. Z^Dimethoxv-IOJI-dihydro-SH-pyrrolo IZI-clH ,41 benzodiazepine 

A mixture of the 1-[(4,5-dimethoxy-2-nitrophenyl)methyl]-1H-pyrrole-2-carbox- 
aldehyde of Step A (4.97 g), acetic acid (0.5 mL), magnesium sulfate (0.5 g) and 10% 
10 palladium on charcoal (0.5 g) in ethyl acetate (50 mL) was hydrogenated overnight at 
atmospheric pressure. The reaction was then filtered through Celite and the solvent 
removed in vacuo to give the crude title compound as an amber foam (3.2 g) which was 
used in the next step without further purification. 

15 Step C. 7 l 8"DimethoxV"(10,11-dihvdro-5H-pyrrolo r2.1-c1H.41 benzodiazepin-10-vl)-(4- 
bromo-3-methvl-phenvD-methanone 

To a solution of 7,8-dimethoxy-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ^benzo- 
diazepine of Step B (3.20 g) in dichloromethane (20 mL) was added 3-methylbenzoyl 
chloride (3.4 g, 1.1 equiv) and triethylamine (2.0 g, 1.5 equiv) and the mixture was stirred 

20 at room temperature overnight. The solvent was then removed in vacuo and the residue 
chromatographed on silica gel eluting with a solvent gradient from 5 to 50% of ethyl 
acetate in petroleum ether to provide the title compounds as a yellow crystalline solid 
(3.5 g),m.p. 165-168 °C. 

1 H NMR (CDCI 3 , 200 MHz): 5 2.30 (s, 3H), 3.55 (br, 3H), 3.85 (s, 3H), 5.1 (br, 4H), 6.05 
25 (br, 1H), 6.1 (t, 1H), 6.3 (br, 1H), 6.65 (t, 1H), 6.8 (s, 2H), 7.3 (s, 2H). 
MS [(+)ESI, m/z]: 442 [M + H] + . 

Step D. 7.8-Dimethoxy-ri0.1 1-dihydro-5H-pyrrolo 1*2,1 -clli ,41 benzodiazepin-10-vnf2- 
methvl-2Mrifluoromethvl-f 1 , 1 '-biphenylM-vllmethanone 
30 . The 7,8-dimethoxy-(10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepin-10-yl)- 

(4-bromo-3-methyl-phenyl)-methanone of Step C (1.0 g) was reacted with 2-trifluoro- 
methylphenyl boronic acid (0.645 g, 1.5 equiv.), potassium phosphate (0.964 g, 2.0 
equiv.) and a catalytic amount (0.050 g) of tetrakis(triphenylphosphine) palladium(O) in 
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refluxing dioxane (10 mL) under nitrogen for 24 hpurs. The reaction was then cooled to 
room temperature, filtered through Celite, and the solvent removed in vacuo. The residue 
was dissolved in dichloromethane and the solution was washed with water, dried over 
anhydrous magnesium sulfate, filtered and evaporated to dryness. The crude product so 
5 obtained was purified by chromatography on silica gel eluting with 5% ethyl 
acetate/dichloromethane to provide the title product (1.0 g) as a white crystalline solid, 
m.p. 187-188 °C. 

1 H NMR (DMSO-d 8 , 400 MHz): 5 1.85 (s, 3H), 3.40 (s, 3H), 3.70 (s, 3H), 5.20 (br, 4H), 
5.92 (t, 1H), 5.96 (s, 1H), 6.56 (s, 1H), 6.77 (t, 1H), 6.90 (m, 1H), 7.05 (m, 2H), 7.20 (d, 
10 1H), 7.30 (s, 1H), 7.58 (t, 1H), 7.68 (t, 1H), 7.80 (d, 1H). 
MS [(+)APCI, m/z]: 507 [M+H] + . 

Anal. Calcd. for C^HzsFaNzOa: C 68.77, H 4.97, N 5.53. Found: C 68.85, H 5.05, N 
5.43. 

15 Example 13 

N-Methyl-[NK3-dimethyIamino)propy^^ 

methyl)[1 ,1 '-biphenyl]-4-yllcarbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepine-3-carboxamide hydrochloride salt 

20 A solution of the 7,8-dimethoxy-[10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzo- 

diazepin-1 0-y!][2-methyl-24trifluoromethyl)[1 , 1 '-biphenyl]-4-y l]methanone of Example 
12, Step D (0.31 mmol), diphosgene (1.1 equiv.) and triethylamine (1.5 equiv.) in 
dichloromethane (5 mL) was stirred at room temperature overnight. The solvent was 
removed in vacuo and the residue was dissolved in dichloromethane (5 mL). To the 

25 solution was added triethylamine (1.5 equiv.) and 3-(dimethylaminopropyl)-1 -methyl 
amine (1.5 equiv.). The reaction mixture was then washed with water, dried over 
anhydrous magnesium sulfate, filtered and evaporated to dryness. The residue was first 
chromatographed on silica gel eluting with a solvent gradient from 2 to 5% of methanol in 
dichloromethane and then chromatographed again with solvent gradient from 2 to 5% of 

30 methanol in ethyl acetate to provide the title compound (0.100 g) as a colorless foam. 
Treatment of a solution of the free base in ethanol with anhydrous hydrogen chloride in 
dioxane followed by removal of the solvent provided the hydrochloride salt as a brown 
solid, m.p. 118°C. 
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1 H NMR (DMSO-d 6 , 400 MHz): 8 1.85 (s, 3H), 2.00 (m, 2H), 3.05 (t, 2H), 2.75 (s, 6H), 
3.10 (s, 3H), 3.40 (s, 3H), 3.55 (t, 2H), 3.70 (s, 3H), 5.30 (s, 4H), 6.05 (s, 1H), 6.35 (d, 
1H), 6.50 (s, 1H), 6.90 (s, 1H), 6.95 (s, 2H), 7.20 (d, 1H), 7.30 (s, 1H), 7.60 (t, 1H), 7.70 
(t, 1 H), 7.80 (d, 1 H), 1 0.25 (br, 1 H). 
5 MS [(+)ESI, m/z]: 649 [M+H] + . 

Anal. Calcd. For C36H39F3N4O4+ HCI + 2H 2 0: C 59.95, H 6.15, N 7.77. Found: C 59.40, 
H 6.63, N 7.86. 

Example 14 

1 0 7,8-Dimethoxy-1 0-{[2-methyl-2'-(trifluoromethyl)-[1 ,1 '-biphenyl]-4-yl]carbonyl}- 
[(10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl)carbonyl]-4-piperidinone 

A solution of the 7,8-dimethoxy-[10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzo- 
diazepin-10-yl][2-rnethyl-2'-trifluoromethyl-[1,1'-biphenyfJ-4-yl]methanone of Example 12, 

15 Step D (0.31 mmol), diphosgene (1.1 equiv.) and triethylamine (1.5 equiv.) in 
dichloromethane (5 mL) was stirred at room temperature overnight. The solvent was 
removed in vacuo, the residue was dissolved in dichloromethane (5 mL), and then 
triethylamine (1.5 equiv.) and 4-piperidone (1.5 equiv.) were added. The reaction mixture 
was stirred overnight, washed with water, dried over anhydrous magnesium sulfate, 

20 filtered and evaporated to dryness. The residue was first chromatographed on silica gel 
eluting with 2% methanol in dichloromethane and then chromatographed again with 2% 
methanol in ethyl acetate to provide the title compound as a yellow solid, m.p. 132- 
134°C. 

1 H NMR (DMSO-d 6 , 400 MHz): 8 1.85 (s, 3H), 2.45 (m, 4H), 3.40 (s, 3H), 3.65 (s, 3H), 
25 3.90 (t, 4H), 5.20 (br, 2H), 5.35 (s, 2H), 6.10 (s, 1H), 6.40 (d, 1H), 6.50 (s, 1H), 6.90 (s, 
1H), 7.00 (s, 1H), 7.05 (s, 1H), 7.20 (d, 1H), 7.30 (s, 1H),"7.60 (t, 1H), 7.65 (t, 1H), 7.80 
(d,1H). 

MS [(+)APCI, m/z]: 632 [M+H] + . 

Anal. Calcd. for Ca^FgNaOs + H 2 0: C 64.71, H 5.38, N 6.47. 
30 Found: C 65.20, H 5.12, 
N, 6.41. 
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Example 15 

1 0-fle-Chloro-a-methoxy-Z'-trifluoromethy l-[1 ,1 '-bipheny l]-4~yl]car bony l}-1 0,1 1 - 
dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid 

5 Step A . 4-lodo-5-chloro-2-methoxv benzoic acid 

A stirred solution of 4-amino-5-chIoro-2-methoxy benzoic acid (12.25 g , 60.8 
mmol) in water (136 mL ) and concentrated sulfuric acid (34 mL) was cooled to 0 °C in a 
flask fitted with an overhead stirrer. A solution of sodium nitrite (4.62 g , 66.9 mmol) in 
water (26 mL) was added dropwise while keeping the internal temperature around 0 °C. 

10 Potassium iodide (11.11 g , 66.9 mmol) and iodine (4.246g , 33.5 mmol) were dissolved 
in water (130 mL) and added dropwise to the stirred reaction mixture. After 2 hours the 
reaction was extracted with ethyl acetate. The organic extracts were then washed with 
10% sodium thiosulfate and brine, then dried over magnesium sulfate, filtered and 
evaporated to dryness to yield 11.32 g of the title compound, m.p. 150-151°C. This 

1 5 material was used in the next step without further purification. 

1 H NMR (DMSO-de, 400 MHz): 5 13.03 (br, 1H), 7.70 (s, 1H), 7.63 (s, 1H), 3.82 (s, 3H). 
MS [(-)-APCI, m/z]: 31 1 [M - H]\ 

Anal. Calcd. for C 8 HeCII0 3 : C 30.75, H 1.94. Found: C 31.28, H 1.78. 

20 Step B. 2-Chloro-2 , -trifluoromethvl-5-methoxvn , 1 -biphenvlM-carboxvlic acid. 

To a stirred solution of 4-iodo-5-chIoro-2-methoxy benzoic acid of Step A (3.12 g, 
10 mmol) in N,N-dimethyiformamide (100 mL) was added 2-trifluoromethyl phenyl 
boronic acid (5.70 g, 30 mmol) and potassium carbonate (12.73 g, 92 mmol). This 
mixture was purged with nitrogen and then treated with tetrakis(triphenylphosphine) 

25 palladium(0) (0.58 g, 0.5 mmol). The reaction was heated to reflux overnight, cooled, 
acidified with 2 N hydrochloric acid and extracted with ethyl acetate. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate, filtered, and 
evaporated to provide a nearly quantitative amount of the title acid which was used in the 
next step without further purification. 

30 
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Step C. 1 0-ire-Chloro-a-methoxv^'-trifluoromethvl-n , 1 '-biphenvlM-vllcarbonvll-l 0.11- 
dihvdro-5H-Pvrrolo f2.1-c1f1.41 benzodiazepine 

A stirred solution of the 2-chloro-2^rifluoromethyl-5-methoxy [1,1 -biphenyl]-4- 
carboxylic acid of Step B (3.46 g, 10.46 mmol) in tetrahydrofuran (20 mL) containing a 

5 catalytic amount of N,N-dimethylformamide was treated dropwise with thionyl chloride 
(1.36 g, 11.51 mmol). The reaction mixture was stirred for 2 hours, and then added 
dropwise to a solution of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine (1.92 g 
10.46 mmol) in tetrahydrofuran (20 mL) containing triethylamine (2.32 g, 23 mmol). The 
reaction mixture was stirred for 2 hours, diluted with dichloromethane and washed with 

10 saturated aqueous sodium bicarbonate and brine. The organic layer was dried over 
anhydrous magnesium sulfate, filtered, and evaporated to dryness. Trituration of the 
residue with acetone gave the title compound (3.14 g). Recrystallization from 
acetone/hexanes provided white crystals, m.p. 208-21 0°C; 

1 H NMR (DMSO-de, 400 MHz) 5 3.46 (s, 3H), 5.16-5.20 (br d, 3H), 5.89 (t, 1H), 5.97 (s, 
15 1H), 6.70 (s, 1H), 6.80 (t, 1H), 7.80-7.00 (m, 10H); 
MS [(+) ESI, m/z]: 497 [M+H] + . 

Anal. Calcd. for C27H2oCIF 3 N 2 02+ 0.5 H 2 0: C 64.10, H 4.18, N 5.54. Found: C 64.40, H 
3.97, N 5.54. 

20 Step D. 1 0^re-Chloro-S-methoxv^-trifluoromethvl-f 1 .1 -biphenvlM-vncarbonvlVI 0.1 1- 
dihvdro-5H-pvrrolo f2,1-clf1.4l benzodiazepine-3-carboxvlic acid 

A solution of the lO-jfe-chloro-S-methoxy^'-trifluoromethyKI.I'-biphenylH- 
yl]carbonyl}-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine of Step C (2.29 g, 4.6 
mmol) in dichloromethane (30 mL) was treated with N,N-diisopropylethyl amine (0.62 g, 

25 4.84 mmol) and stirred for 10 minutes. Trichloroacetyl chloride (0.92 g, 5.07 mmol) was 
then added dropwise. The reaction mixture was stirred overnight, diluted with 
dichloromethane, washed with 0.1 N hydrochloric acid, saturated aqueous sodium 
bicarbonate, and brine. The organic phase was dried over anhydrous magnesium 
sulfate, filtered, and evaporated to yield the crude trichloroketone intermediate which 

30 without further purification, was dissolved in acetone and treated with an excess of 1N 
sodium hydroxide. The mixture was stirred overnight, and then diluted with isopropyl 
acetate and acidified with 1 N hydrochloric acid. The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate, filtered, and evaporated to dryness. The 
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solid residue was triturated with methanol to provide the title compound (1.23g ) as a 
white solid, m.p. 220-222°C (dec). 

1 H NMR (DMSO-d 6 , 400 MHz) 8 3.40 (s, 3H), 6.12 (d, 1H), 6.68 (s, 1H), 6.72 (d, 1H), 
6.94 (s, 2H), 7.07 (t f 1H), 7.25 (d, 2H), 7.62 (t, 2H), 7.70 (t, 1H), 7.78 (d, 1H), 12.31 (br, 
5 1H). 

MS [(+)APCI, m/z]: 541 [M+H] + . 

Anal. Calcd. for C 28 H 2 oCIF 3 N 2 04 + 0.25 H 2 0: C 61 .66, H 3.79, N 5.14. 
Found: C 61 .47, H 3.64, N 5.06. 

10 Example 16 

1 0-{[2'-Chloro-6-ch loro-3-methoxy-[1 ,1 '-biphenyl]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H- 
pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxyIic acid 

Step A. 2 , -Chloro-2-chloro-5-methoxv-n .1 '-biphenvn-4-carboxvlic acid. 

15 To a stirred solution of 4-iodo-5-chloro-2-methoxy benzoic acid (3.12 g, 10 mmol) 

in N.N-dimethylfomriamide (100 mL) was added 2-chloro phenyl boronic acid (5.07 g, 
32.4 mmol) and potassium carbonate (12.73 g, 92 mmol). This mixture was purged with 
nitrogen and then treated with tetrakis(triphenylphosphine) palladium(O) (0.58 g, 0.5 
mmol). The reaction was heated to reflux overnight, cooled, acidified with 2 N 

20 hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate, filtered, and evaporated to provide a 
nearly quantitative amount of the title acid which was used in the next step without 
further purification. 

25 Step B. 1 0-(f2 T -Chloro-6-chloro-3-methoxv-f 1 , 1 '-biphenvlM-vncarbonvlVI 0. 1 1 -dihvdro- 
5H-pyrrolo r2.1-c1H.4l benzodiazepine 

A stirred solution of the 2 , -chloro-2-chloro-5-methoxy-[1,1 , -biphenyl]-4-carboxylic 
acid of Step A (3.09 g, 10.46 mmol) in tetrahydrofuran (20 mL) containing a catalytic 
amount of N,N-dimethylformamide was treated dropwise with thionyl chloride (1.36 g, 

30 1 1 .51 mmol). The reaction mixture was stirred for 2 hours, and then added dropwise to a 
solution of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine (1.92 g 10.46 mmol) in 
tetrahydrofuran (20 mL) containing triethylamine (2.32 g, 23 mmol). The reaction mixture 
was stirred for 2 hours, diluted with dichloromethane and washed with saturated 
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aqueous sodium bicarbonate and brine. The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and evaporated to dryness. Trituration of the residue with 
ethyl acetate gave the title compound (1.93 g) which was recrystallized from ethyl 
acetate/hexanes as white crystals, rap. 209-21 1 °C; 
5 1 H NMR (DMSO-d 6 , 400 MHz) 5 3.55 (s, 3H), 5.16-5.20 (br m, 3H), 5.89 (t, 1H), 5.97 (s, 
1H), 6.71 (s, 1H), 6.80 (s, 1H), 7.04-7.60 (m, 10H). 
MS [(+)APCI,m/z]: 463[M+H] + . 

Anal. Calcd. for C 26 H 20 CI 2 N 2 O 2 + 0.25 C 4 H 8 0 2 : C 66.81 , H 4.57, N 5.77. 
Found: C 66.76, H 4.24, N 5.93. 

10 

Step C. 10-ff2 , -Chloro-6<;hloro-3-methoxv-f1 T-biphenvn-4-vl1carbonvlVI0.1 1-dihvdro- 
5H-pyrrolo f2.1-c1H.41 benzodiazepine-3-carboxvlic acid 

A solution of 1 0^P'-chloro-e-chloro-S-methoxy-II , 1 -biphenyl]-4-yl]carbonyl}- 
10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine of Step B (2.1 g, 4.6 mmol) in 

15 dichloromethane (30 mL) was treated with N,N-diisopropylethyl amine (0,62 g, 4.84 
mmol) and stirred for 10 minutes. Trichloroacetyl chloride (0.92 g, 5.07 mmol) was then 
added dropwise. The reaction mixture was stirred overnight, diluted with dichloro- 
methane, washed with 0.1 N hydrochloric acid, saturated aqueous sodium bicarbonate, 
and brine. The organic phase was dried over anhydrous magnesium sulfate, filtered, 

20 and evaporated to yield the crude trichloroketone intermediate which without further 
purification, was dissolved in acetone and treated with an excess of 1N sodium 
hydroxide. The mixture was stirred overnight, diluted with isopropyl acetate and acidified 
with 1 N hydrochloric acid. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate, filtered, and evaporated to dryness. The solid residue 

25 was triturated with methanol to provide the title compound as a white solid, which was 
used without further purification. 
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Example 17 

1 0-{[6-Chloro-3-methoxy-2'-ethoxy[1 ,1 '-biphenyl]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H- 
pyrrolo [2,1-c][1,4] benzodiazepine 

5 Step A. 2-Chloro-2 , -ethoxv-5-methoxv H >1 '-biphenvlM-carboxvlic acid 

To a stirred solution of 4-iodo-5-chloro-2-methoxy benzoic acid of Example 15, 
Step A (0.500 g, 1.6 mmol) in N,N-dimethylformamide (30 mL) was added 2-ethoxy 
phenyl boronic acid (0.8 g, 4.8 mmol) and potassium carbonate (2.04 g, 14.7 mmol). This 
mixture was purged with nitrogen and then treated with a catalytic amount of tetrakis 

10 (triphenylphosphine) palladium(O) (0.093 g, 0.08 mmol). The reaction was heated to 
reflux overnight, cooled, acidified with 2 N hydrochloric acid and extracted with ethyl 
acetate. The organic layer was washed with brine, dried over anhydrous magnesium 
sulfate, filtered, and evaporated to yield the title acid which was used in the next step 
without further purification. 

15 

Step B. 1 0-ffS-Chloro-S-methoxv^^ethoxv-n . 1 '-biphenvll^vricarbonvll-l 0. 1 1 -dihvdro- 
5H-pvrrolo f2,1-clH,41 benzodiazepine 

To a stirred solution of the 2-chlqro-2'-ethoxy-5-methoxy [1,r-biphenyl]-4- 
carboxylic acid of Step A (0.491 g) in tetrahydrofuran (5 mL) containing a catalytic 

20 amount of N,N-dimethyI formamide was added dropwise thionyl chloride (0.210 g, 1.76 
mmol). The reaction mixture was stirred for 2 hours, and then added dropwise to a 
solution of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine (0.294 g, 1.60 mmol) in 
tetrahydrofuran (5 mL) containing triethylamine (0.357 g, 3.52 mmol). The reaction 
mixture was stirred for 2 hours, diluted with dichloromethane and washed with 

25 saturated aqueous sodium bicarbonate and brine. The organic layer was dried over 
anhydrous magnesium sulfate, filtered, and evaporated to dryness. Trituration of the 
residue with methanol provided the title compound as an off-white solid, 99.24% pure by 
analytical HPLC [Primesphere C-18 column (2.0 x 150 mm); mobile phase 70/30 
acetonitrile/water containing 0.1% phosphoric acid], m.p. 213-215 °C. 

30 1 H NMR (DMSO-de, 400 MHz): 5 1.11, (t, 3H), 3.51 (s, 3H), 3.92 (q, 2H), 5.17-5.20 (br, 
m, 3H), 5.89 (t, 1H), 5.97 (s, 1H), 6.67-7.55 (m, 10H). 
MS [(+)APCI, m/z]: 473 [M+H] + . 
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Anal. Calcd. for C 2 8H 2 5CIN 2 0 3 : C 71.11, H 5.33, N 5.92. Found: C 70.31, H 5.27, N 
5.79. 

Example 18 
5 10^[6-Chloro-3-methoxy-2'-fluoro 

pyrrolo [2,1 -c] [1,4] benzodiazepine-3-carboxylic acid 

Step A. 2-Chloro-2 , -fluoro-5-methoxvf 1 , 1 '-biphenvlM-carboxvlic acid 

To a stirred solution of 4-iodo-5-chloro-2-methoxy benzoic acid of Example 15, 

10 Step A (3.72 g, 19.1 mmol) in N,N-dimethylformamide (20 mL) was added 2-fluoro 
phenyl boronic acid (5.0 g, 35.7 mmol) and potassium carbonate (14.8 g, 107 mmol). 
This mixture was purged with nitrogen and then treated with a catalytic amount of 
tetrakis (triphenylphosphine) palladium(0) (0.688 g, 0.59 mmol). The reaction was heated 
to reflux overnight, cooled, acidified with 2 N hydrochloric acid and extracted with ethyl 

15 acetate. The organic layer was washed with brine, dried over anhydrous magnesium 
sulfate, filtered, and evaporated to dryness. The residue was flash chromatographed on 
acid washed silica using a 10 to 50% gradient of diethyl ether in hexane to provide the 
desired title compound (3.8 g) as a white solid. 

1 H NMR (DMSO-d 6 , 400 MHz) 5 3.83 (s, 3H), 7.15 (s, 1H), 7.30-7.35 (m, 2H), 7.42 (m, 
20 1 H), 7.48-7.54 (m, 1 H), 7.74 (s, 1 H). 
MS [(+)ESI, m/z]: 298 [M+NH 4 ] + . 

Anal. Calcd. for C l4 H 10 CIFO 3 : C 59.91, H 3.59. Found: C 59.79, H 3.35. 

Step B. 1 0^r6-Chlorch3-methoxv-2'-fluoro-n . 1 '-biphenvlM-vllcarbonvll-l 0, 1 1 -dihvdro- 

25 5H-pyrrolo r2,1-c1f1,41 benzodiazepine 

To a stirred solution of 2-chloro-2 , -fluoro-5-methoxy[1,1 , «biphenyi]-4-carboxylic 
acid of Step A (3.80 g, 13.5 mmol) in tetrahydrofuran (20 mL) containing a catalytic 
amount of N,N-dimethylformamide was added dropwise thionyl chloride (1.77 g, 14.9 
mmol). The reaction mixture was stirred for 2 hours, and then added dropwise to a 

30 solution of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine (2.49 g t 13.5 mmol) in 
tetrahydrofuran (20 mL) containing triethylamine (3.0 g, 29.8 mmol). The reaction 
mixture was stirred for 2 hours, diluted with dichloromethane and washed with 
saturated aqueous sodium bicarbonate and brine. The organic layer was dried over 
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anhydrous magnesium sulfate, filtered, and evaporated to dryness. Recrystallization of 
the residue from ethyl acetate/heptane provided the title compound as a pale yellow 
solid, m.p. 192-194°C, found to be 99.99% pure by analytical HPLC [Primesphere C-18 
column (2.0 x 150 mm); mobile phase: gradient from 10 to 100% of acetonitrile/water 
5 containing 0.1 % phosphoric acid, 7 minute gradient]. 

1 H NMR (DMSO-d 6 , 400 MHz) 6 3.55 (s, 3H), 5.19 (br m, 2H), 5.90 (t, 1H), 5.96 (s, 1H), 
6.80 (s, 2H), 7.07-7.63 (m, 10H). 
MS [(+)ESI, mfe]: 447 [M+H] + . 

Anal. Calcd. for C 2 eH 20 CIFN 2 O 2 +H 2 O: C 69.60, H 4.54, N 6.24. 
10 Found: C 69.39, H 4.41 , N 6.20. 

Step C. 104r6-Chloro-3-methoxv-2^ 1-dihvdro- 
5H-pvrrolo r2.1-c1F1.41 benzodiazepine-3-carboxvlic acid 

A solution of the 1 0-{[6-chloro-3-methoxy-2- fluoro-[1 , 1 -biphenyI]-4-yl]carbonyl}- 

15 10,11-dihydro-5H-pynrolo [2,1-c][1,4] benzodiazepine of Step B (3.02 g, 6.76 mmol) in 
dichloromethane (35 mL) was treated with N,N-diisopropylethyl amine (0.960 g, 7.43 
mmol) and stirred for 10 minutes. Trichloroacetyl chloride (1.47 g, 8.10 mmol) was then 
added dropwise. The reaction mixture was stirred overnight, diluted with 
dichloromethane, washed with 0.1 N hydrochloric acid, saturated aqueous sodium 

20 bicarbonate, and brine. The organic phase was dried over anhydrous magnesium 
sulfate, filtered, and evaporated to yield the crude trichloroketone intermediate which 
without further purification, was dissolved in acetone and treated with an excess of 1 N 
sodium hydroxide The mixture was stirred overnight, and then diluted with isopropyl 
acetate and acidified with 1 N hydrochloric acid. The . organic layer was washed with 

25 brine, dried over anhydrous magnesium sulfate, filtered, and evaporated to dryness. The 
solid residue was triturated with methanol to provide the title compound (2.95 g) as a 
beige solid, m.p. 207-208°C. 

1 H NMR (DMSO-d 6 , 400 MHz) 5 3.49 (br, 3H), 6.12 (d, 1H), 6.72 (d, 1H), 6.77 (s, 1H), 
7.01 (d, 2H), 7.09 (m, 1H), 7.26 (m, 4H), 7.45 (m, 2H), 7.61 (br, 1H), 12.35 (br, 1H). 
30 MS [(+)APCI, m/z]: 491 [M+H] + . 

Anal. Calcd for C 2 7H 2 oCIFN 2 0 4 : C 66.06, H 4.1 1, N 5.71. 
Found: C 65.68, H 4.24, N 5.48. 
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Example 19 

1 0-{[2-Methoxy-2'-trifIuoromethyl-[1 ,1 '-biphenylM-ylJcarbonyiyi 0,1 1 -dihydro-5H- 
pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid 

5 Step A. Trifluoromethanesulfonic acid 4-formvl-2-methoxv-phenvl ester 

To a solution of vanillin (6.08 g, 40.0 mmol) and triethylamine (6.70 mL, 48.0 
mmol) in dichloromethane (300 mL) was added dropwise a solution of trifluoromethane 
sulfonic anhydride (12.4 g, 44.0 mmol) in dichloromethane (100 mL) at 0 °C. After stirring 
for 2 hours, the solution was concentrated, and the residue washed with water and 
10 extracted twice with ethyl acetate. Upon drying and concentrating, the residual dark oil 
was subjected to flash chromatography on silica gel eluting with 20% ethyl acetate in 
hexane providing the title product (8.91 g) as a light yellow oil, which was used in the 
next step without further purification. 

15 Step B. 2-Methoxv-2 l -trifluoromethvK1,1 , -'biphenvlH-carboxaldehvde 

A stirred solution of trifluoromethanesulfonic acid 4-formyl»2-methoxy-phenyl 
ester of Step A (6.9 g, 22.1 mmol), 2-trifluoromethyl phenyl boronic acid (5.4 g, 28.6 
mmol) and potassium phosphate (13.2 g, 62.2 mmol) in N^-dimethylformamide (120 
mL) was degassed with nitrogen, whereupon a catalytic amount (0.285 g) of [1 ,4-bis- 

20 (diphenylphosphine)butane]palladium (II) dichloride was added. The solution was heated 
to 120 °C for 5 hours, poured into water and extracted with ethyl acetate. The combined 
extracts were washed with water, dried over anhydrous magnesium sulfate and filtered 
through a plug of silica gel. Removal of the solvent provided the crude title compound 
(4.54 g) as an oil, which was used as such in the next step. 

25 1 H NMR (200 MHz, CDCI 3 ): 5 10.03 (s, 1H), 8.14 (d,1H), 7.31-7.56 (m, 6H), 3.91 (s, 
3H). 

Step C. 2-Methoxv-2 -trifluoromethvl-M . 1 -biphenvll-^carboxvlic acid 

The 2-methoxy-2-trifluoromethyl-[1,1 , -biphenyl]-4-carboxaldehyde of Step B 
30 (0.95 g, 3.41 mmol) and sulfamic acid (0.43 g, 4.43 mmol) were dissolved in a mixture of 
tetrahydrofuran and water (1:1, v/v, 30 mL). Sodium chlorite (0.31 g, 4.43 mmol) was 
added under stirring, and the solution turned yellow. After 30 minutes, additional sodium 
chlorite and sulfamic acid were added, and the solution stirred an additional hour. The 
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solution was then concentrated, and the residue partitioned between ethyl acetate and 
water. The ethyl acetate layer was dried and concentrated to yield an oil, which solidified 
upon trituration with hexane to provide the title compound (0.84 g) as a yellow solid, 
which was used in the next step. 

5 

Step D. H0.11-Dihvdro-5H-pvrrolo f2.1-ciri.41 benzodiazepin-IO-vl)- (2-methoxv-2- 
trifluoromethvl-H .1 '-biphenyll^vD-methanone 

The 2-methoxy-2-trifluoromethyl-[1,1 -biphenyl]-4-carboxylic acid of step C (1.6 
g, 5.40 mmol) was added to a flask containing toluene (30 mL), thionyl chloride (1.4 mL) 

10 and one drop of N,N-dimethylformamide. The solution was stirred at 70 °C for 1 hour 
and then concentrated in vacuo. The residue was diluted with dichloromethane (40 mL) 
and to this solution was added 1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ^benzodiazepine 
(0.94 g, 5.16 mmol). After the solution became homogeneous, N,N-diisopropylethyl 
amine (1.07 mL, 6.19 mmol) was added in one portion at 0 °C. After 30 minutes the 

15 solution was concentrated, and the residue partitioned between water and ethyl acetate. 
The ethyl acetate was dried and concentrated to give a crude oil, which was 
chromatographed on silica gel eluting with 30% ethyl acetate in hexane to yield 1.2 g of 
product. The solid was recrystallized from ethyl acetate/ hexane to provide the desired 
title product (0.87 g) as colorless crystals, m.p. 146-148 °C. 

20 1 H NMR (400 MHz, DMSO-d 6 ) 8 7.72'(d, 1H), 7.62 (t, 1H ), 7.53 (t, 1H), 7.46 (d, 1H), 
7.19 (m, 2H), 7.11 (t,1H), 6.92-7.01 (m, 4H), 6.83 (s, 1H), 5.95 ( bs, 1H), 5.91 (s, 1H), 
5.31 (br, 4H), 3.45 (s, 3H). 
MS [(+)ESI, mfe]: 463 [M+H] + . 

Anal. Calcd. for C 27 H 21 F 3 N 2 02 : C 70.12, H 4.58, N 6.06. Found: C 70.53, H 4.72, N 5.89. 

25 

Step E. IQ^-Methoxv^-trifluoromethvl-fl .r-biphenvn^-vllcarbonvlVIO.1 1-dihvdro-5H- 
pyrrolo r2.1-clH.41 benzodiazepine-3-carboxvlic acid 

To a stirred solution, of the (10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepin- 
10-yl)- (2-methoxy-2 - trifluoromethyl-tlJ'-biphenylH-ylJ-methanone of Step D (2.34 g, 
30 5.0 mmol) and N,N-diisopropylethyl amine (1.04 mL, 6.0 mmol) in dichloromethane (100 
mL) was added dropwise a solution of trichloroacetyl chloride (1.09 g, 6.0 mmol) in 
dichloromethane (20 mL) kept at 0 °C. After the addition was complete, the solution was 
stirred overnight at room temperature, then washed with 10% aqueous potassium 
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carbonate. The organic phase was dried and concentrated to yield a black residue. The 
residue was purified by filtration through a plug of silica gel, eluting with 20% ethyl 
acetate in hexane. The resulting tan colored product was dissolved in acetone and 1 N 
sodium hydroxide (2:1, v/v) and the mixture was stirred for 30 minutes. The solution was 
5 then concentrated and extracted with ethyl acetate. The combined organic phases were 
dried and concentrated to yield a yellow oil The oil was triturated with hexane, and the 
resulting solid was removed by filtration to yield the title compound (1.86 g) as an off 
white solid, which was used without further purification. 

10 Example 20 

{[10-(2-Methoxy)-2'-tri^ 

pyrrolidin-1 -yl)methyl]pyrrolidin-1 -yl]-1 0,1 1 -di hydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepin-3-yl-methanone 

15 To a stirred solution of the KHP-methoxy^'-trifluoromethyl-II,! -biphenyl]-4- 

yl]carbonyl}-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid of 
Example 19 (0.230 g, 0.5 mmol) in N,N-dimethylformamide (15 mL), was added 1-[3- 
(dimethylamino)propy0-3-ethylcarbodiimide hydrochloride (0.120 g, 0.625 mmol) and 1- 
hydroxybenzotriazole (0.087 g, 0.625 mmol). After the solution became homogeneous, 

20 (SH+)-1-[(2-pyrrolidin-1-yl)methyl]-pyrrolidine (0.100 g, 0.625 mmol) was added, and the 
mixture was stirred at room temperature overnight. The solution was then poured into 
water and extracted with ethyl acetate. The combined ethyl acetate layers were washed 
with water, dried over anhydrous sodium sulfate and concentrated to dryness. The 
residue was subjected to silica chromatography eluting with 5% methanol in chloroform. 

25 The pure fractions were concentrated and the residue triturated several times with 
hexane to provide the title product (0.120 g) as a white solid, m.p. 125-128°C. 
1 H NMR (400 MHz, DMSO-d 6 ): 5 7.74 (d,1H), 7.62 (t,1H ), 7.56 (t, 1H), 7.38 (m, 1H), 
7.19 (d, 1H), 7.11 (t,1H), 7.04 (t, 1H), 6.85-6.973 (m, 4H), 6.40 (s,1H), 6.06 (s,1H), 5.62 
(br f 1H), 5.46 (br, 1H), 4.35 (br, 1H), 3.57 (m,2H), 1.4-1.98 (m, 8H). 

30 MS [El, m/z]: 642 [M] + . 

Anal. Calcd. for C37H37F3N4O3 + 0.5 H 2 0 : C 68.19, H 5.88, N 8.60. 
" Found: C 68.38, H 6.15, N 8.20. 



-93- 



WO 02/083678 



PCT7US02/11527 



Example 21 

N-Wlethyl-[N-(3-dimethylamino)propyl]-1 0^[2-methoxy-2'-trif luoromethyl-[1 ,1 
biphenyI]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo [2,1 -c][1 ,4] benzodiazepin-3- 
carboxamide 

5 

The title compound (white solid, m.p. 140-142 °C) was prepared by coupling the 
1 0-{[2-methoxy-2'-tn7luoromethyl-[1 1 1 '-biphenylM-yrjcarbonylH 0, 1 1 -dihydro-5H-pyrro!o 
[2,1-c][1,4] benzodiazepine-3-carboxylic acid of Example 19, with 3-(dimethylamino)- 
propyl-1-methylamine (1.25 equiv), in the manner of Example 20. 
10 1 H NMR (400 MHz, DMSO-d 6 ): 8 1.65 (m, 2H), 2.05-2.21 (m, 8H), 3.06 (s, 3H), 3.42 (s, 
3H), 3.44 (t, 2H), 5.20 (br, 2H), 5.44 ( br, 2H), 6.06 (s, 1H), 6.23 (s,1H), 6.85-6.97 (m, 
4H), 7.04 (t, 1H), 7.11 (t, 1H), 7.19 (d, 1H), 7.38 (d, 1H), 7.56 (t f 1H), 7.62 (t, 1H ) t 
7.74 (d, 1H). 
MS [El, mte]: 604 [M] + . 

15 Anal. Calcd. for C34H35F3N4O3: C 67.54, H 5.83, N 9.27. Found: C 67.15, H 5.82, N 9.20. 
Example 22 

N-Methyl-[N^2-dimethylamm 

biphenyl]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepine-3- 
20 carboxamide 

The title compound (white solid, 0.149 g, m.p. 187-190°C) was prepared by 
coupling the 1 0-{[2-methoxy-24rifluoromethyl-[1 , 1 -biphenyl]-4-yl]carbonyl}-1 0, 1 1 -di- 
hydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxylic acid of Example 19, with 3- 
25 (dimethylamino)ethyl-l -methyl amine (1 .25 equiv), in the manner of Example 20. 

1 H NMR (400 MHz, DMSO-d 6 ): 8 3.06 (s, 3H), 3.42 (m,5H), 3.84 (t, 2H), 5.54 ( br, 2H), 
6.06 (s,1H), 6.42 (s,1H), 6.85-6.97 (m, 4H), 7.04 (t, 1H), 7.11 (t,1H), 7.19 (m, 2H), 7.38 
(d, 1H), 7.56 (t, 1H), 7.62 (t,1H ), 7.74 (d,1H). 
MS [El, m/z]: 590 [M] + . 

30 Anal. Calcd. for C33H33F3N4O3: C 63.21, H 5.46, N 8.93. Found: C 62.15, H 5.59, N 8.28. 
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Example 23 

[4-(Naphtalen-1 -y l)phenyl][1 0,1 1 -dihydro-5H-pyrrolo [2,1 -c][1 ,4] benzodiazepin-1 0- 
yl]methanone 

5 Step A. 4-Naphthalen-1-vl-benzoic acid methyl ester 

Methyl 4-bromobenzoate (0.96 g, 4.46 mmol) was added to a mixture of 1- 
naphthaleneboronic acid (0.73 g, 4.25 mmol) and sodium carbonate (0.075 g, 7.08 
mmol) in toluene (30 mL), ethanol (6 mL) and water (12 mL). The resultant solution was 
purged with nitrogen for 10 minutes before tetrakis(triphenylphosphine)palladium(0) 

10 (0.10 g, 0.09 mmol) was added. The reaction mixture was heated to reflux for 65 hours. 
The solution was cooled to ambient temperature, then filtered through a pad of Celite, 
which was subsequently rinsed with ethyl acetate. The combined filtrate was. diluted to 
100 mL with water/ethyl acetate (1:1). The aqueous layer was extracted with ethyl 
acetate, and the combined extracts were dried over anhydrous magnesium sulfate, 

15 filtered, and evaporated to dryness to yield the title compound as a gold oil (1.09 g). 
This material was used without further purification in the next step. 
1 H NMR (300MHz, DMSO-d 6 ): 6 3.92 (s, 3H), 7.57 (m, 6H), 7.75 (d, 1H), 8.02 (t, 2H), 
8.10 (d, 2H). 

20 Step B. 4-Naphthalen-1-vl-benzoicacid 

To a stirred solution of the 4-naphthalen-1-yl-benzoic acid methyl ester of Step A 
(1.09 g, 4.15 mmol) in methanol (18 mL) and water (6 mL), cooled to 5°C, was added 
lithium hydroxide monohydrate (0.42 g, 10.0 mmol). The solution was allowed to warm to 
ambient temperature as stirring was continued for 20 hours. The reaction mixture was 

25 poured into water, acidified to pH 4 with acetic acid, and the resultant precipitate was 
isolated by vacuum filtration to afford the title compound as an off-white solid (0.92 g), 
m.p. 221-224 °C. 

1 H NMR (400MHz, DMSO-d 6 ): 8 6.40-7.60 (m, 6H), 7.56 (d, 1H), 7.98 (d, 1H), 8.01 (d, 
1H), 8.07 (d,2H). 
30 MS [El, m/z]: 248 [M]\ 

Anal. Calc'd. for C 17 H 12 0 2 : C 82.24, H 4.87. Found: C 81.90, H 4.63. 
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Step C. r4^Naphtalen-1-vl)phenvnriO,11-dihvdro-5H-Pvrrolo r2.1-c1M.41 benzodiazeoin- 
IQ-vllmethanone 

N,N-Dimethylformamide (2 drops) was added to a solution of the 4-naphthalen-1- 
yl-benzoic acid of Step B (0.60 g, 2.40 mmol), in anhydrous tetrahydrofuran (15 mL) 
5 followed by oxalyl chloride (0.34 g, 2.64 mmol) and the mixture was warmed to reflux. 
The resultant solution was cooled to ambient temperature before being evaporated to 
dryness to give the crude acid chloride as a gold solid, which was used without further 
purification. To a mixture of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine (0.37 
g, 2.00 mmol) and triethylamine (0.24 g, 2.40 mmol) in dichloromethane (5 mL), cooled 

10 in an ice bath, was added dropwise a solution of the crude acid chloride in 
dichloromethane (5 mL). The cooling bath was removed and after stirring for 48 hours, 
the reaction mixture was washed sequentially with water, saturated aqueous sodium 
bicarbonate, saturated aqueous sodium chloride and 1 N sodium hydroxide. The 
dichloromethane solution was dried with anhydrous magnesium sulfate, filtered, then 

15 evaporated to dryness to yield a brown foam. Purification by flash chromatography on 
silica gel eluting with hexane-ethyl acetate (4:1) resulted in a white foam (0.47 g). 
Treatment of the white foam with diethyl ether and sonication resulted in a white solid 
(0.37g), m.p. 169.5-171 °C. 

1 H NMR (400MHz, DMSO-d 6 ): 5 5.32 (br, 4H), 5.93 (m, 1H), 5.97 (s, 1H), 6.83 (m, 1H), 
20 7.01 (d, 1H), 7.18 (m, 2H), 7.32 (t, 2H), 7.41, (d, 1H), 6.45-7.60 (m, 5H), 7.93 (d, 1H), 
7.97 (d, 1H). 
MS [El, m/z]: 414 [Mf. 

Anal. Calcd. for C^H^ N 2 0 + 0.4 H 2 0: C 82.60, H 5.45, N 6.64. 
Found: C 82.71, H 5.44, N 6.54. 

25 

Example 24 

[2-ChIoro-4-(naphthalen-1 -yl)phenyl][1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepin-1 0-yl]methanone 

30 Step A. (4-Bromo-2-chloro-benzovl)-1 0. 1 1 -dihvdro-5H-pvrrolo \2. 1 -cin .41 

N.N-Dimethylformamide (1 drop) was added to a solution of 4-bromo-2- 
chlorobenzoic acid (2.20 g, 9.35 mmol) in anhydrous tetrahydrofuran (20 mL). Oxalyl 
chloride (1.46 g, 11.46 mmol) was added and the mixture was warmed to reflux. The 
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- resultant solution was cooled to ambient temperature before being evaporated to 
dryness to give the crude acid chloride as a gold viscous liquid, which was used without 
further purification. To a mixture of 10,11-dihydro-5H-pyrroIo [2,1-c][1,4] benzodiazepine 
(1.44 g, 7.79 mmol) and triethylamine (0.95 g, 9.35 mmol) in dichloromethane (40 mL) 
5 cooled in an ice bath, was added dropwise a solution of the acid chloride in 
dichloromethane (20 mL). The cooling bath was removed and after stirring for 22 hours, 
the reaction mixture was washed sequentially with water, saturated aqueous sodium 
bicarbonate, 0.5 N hydrochloric acid and water. The dichloromethane solution was dried 
over anhydrous sodium sulfate, filtered, then evaporated to dryness to yield an off-white 
10 foam. Purification by flash chromatography on silica gel eluting with hexane-ethyl 
acetate (2:1) resulted in a white foam (3.02 g), m.p. 77-80 °C. This material was used as 
is in the next step. 

1 H NMR (400MHz, DMSO-d 6 ): 5 5.45 (br, 4H), 7.02 (t, 1H), 7.07 (td, 1H), 7.14 (td, 1H), 
7.32 (br, 1H), 7.38 (d, 2H), 7.68 (br ,1H). 
15 MS [El.m/z]: 400 [M] + . 

Anal. Calcd. for C 19 H 14 BrCIO: C 56.81, H 3.51, N 6.97. Found: C 56.30, H 3.32, N 6.75. 

Step B. r2-Chloro-4-(naphthalen-1-vl)-phenvl1"(10.11"dihvdro-5H-pvrrolo f2.1-c1f1.41 
benzodiazepin-1 0-vlVmethanone 

20 1-Naphthaleneboronic acid (0.52 g, 3.00 mmol) was added to a mixture (4- 

bromo-2-chloro-benzoyl)-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine of Step A 
(1.27 g, 3.15 mmol) and sodium carbonate (0.53 g, 4.98 mmol) in toluene (22.5 mL), 
ethanol (4.5 mL) and water (9 mL). The resultant solution was purged with nitrogen for 
10 minutes, then tetrakis(triphenylphosphine)palladium (0.18 g, 0.06 mmol) was added. 

25 The reaction mixture was heated to reflux for 76 hours. The solution was cooled to 
ambient temperature, then filtered through a pad of Celite, which was subsequently 
rinsed with ethyl acetate. The combined filtrate was diluted to 100 mL water/ethyl 
acetate (1:1). The aqueous layer was extracted with ethyl acetate, and the combined 
organic layer was dried over anhydrous magnesium sulfate, filtered, and evaporated to 

30 dryness to yield a brown oil. Purification by flash chromatography on silica gel eluting 
with hexane-ethyl acetate (5:1) resulted in a white solid which was dried under vacuum 
(0.62 g), m.p. 115-1 17.5 °C. 
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1 H NMR (400MHz, DMSO-d 6 ): 8 5.91 (t, 1H), 6.02 (br, 1H) f 6.84 (br,1H) f 7.14 (m, 2H), 
7.24 (d, 1H), 7.34, (d, 1H), 7.95 (d, 1H), 7.98 (d, 1H). 
MS [(+)ESI, m/z]: 449 [M+H] + . 

Anal. Calcd. for C 29 H 21 CIN 2 0 + 0.25 H 2 0: C 76.72, H 4.79, N 6.17. 
5 Found C 76.72, H 4.53, N 5.95. 

Example 25 

[4^4-Methyl-naphthalen^^ 
benzodiazepin-1 0-yl]methanone 

10 

Step A. 4-(4-Methvl)-napthalen-1-vl-benzoic acid 

To a mixture of 1-bromo-4-methyl napthalene (1.11 g, 5.00 mmol) and 4- 
carboxyphenyl boronic acid (1.00 g, 6.00 mmol) in ethylene glycol dimethyl ether (20 mL) 
was added a solution of sodium carbonate (2.37 g, 22.38 mmol) in water (18.75 mL). 

15 The resultant mixture was purged with nitrogen for 20 minutes before tetrakis 
(triphenylphosphine) palladium(O) (0.03 g, 0.02 mmol) was added. The reaction mixture 
was heated to reflux for 68 hours. After the solution cooled to ambient temperature, the 
solvent was removed in vacuo and the residue was acidified with 5 N hydrochloric acid 
to produce an orange-brown solid that was isolated by vacuum filtration. This material 

20 was used without further purification in the next step. 

1 H NMR (300MHz, DMSO-d 6 ): 5 2.70 (s, 3H), 7.57 (d, 2H), 8.07 (d, 2H). 

Step B. [4-(4-Methyl-naphthalen-1 -yl)phenyl] [1 0,1 1 -dihydro«5H-pyrrolo[2,1 -c][l ,4]- 
benzodiazepi n-1 0-yl]met hanone 

25 N,N- Dimethylformamide (2 drops) was added to a solution of 4-(4-methyl)- 

napthalen-1-yl-benzoic acid of Step A (0.90 g, 3.43 mmol) in anhydrous tetrahydrofuran 
(10 mL). Oxalyl chloride (0.52 g, 4.12 mmol) was added and the mixture was warmed to 
reflux. The resultant solution was cooled to ambient temperature before being 
evaporated to dryness to give the crude acid chloride as a brown residue, which was 

30 used without further purification. To a mixture of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] 
benzodiazepine (0.53 g, 2.86 mmol) and triethylamine (0.35 g, 3.43 mmol) in 
dichloromethane (10 mL) cooled in an ice bath was added dropwise a solution of the 
crude acid chloride in dichloromethane (10 mL). The cooling bath was removed and 
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after stirring for 137 hours, the reaction mixture was washed sequentially with water, 
saturated aqueous sodium bicarbonate, and saturated aqueous sodium chloride. The 
dichloromethane solution was dried over anhydrous magnesium sulfate, filtered, then 
evaporated to dryness to yield an amber oil. Purification by flash chromatography on 
5 silica gel eluting with hexane-ethyl acetate (4:1) resulted in a tan foam (0.49 g). 
Treatment of this material with diethyl ether and sonication resulted in an off-white solid 
(0.37 g), m.p. 160-162 °C. 

1 H NMR (400MHz, DMSO-d 6 ): 5 2.66 (s, 3H), 5.32 (br, 4H), 5.93 (t,1H), 5.97(br, 1H), 
6.83 (t, 1H), 7.01 (d, 1H), 7.22 (d, 2 H), 7.28 ( d, 2H), 7.39 (t, 3H), 7.45 (m, 2H), 7.57 (m, 
10 2H),8.06(d,1H). 

MS [(+)ESI, m/z]: 429 [M+H]\ 

Anal. Calcd. for C30H24N2O + 0.13 H 2 0: C 83.63, H 5.67, N 6.50. 
Found: C 83.63, H 5.64, N 6.43. 

15 Example 26 

Methyl 1 0^[2-methyl-2'4rifluoromethyl-[1 ,1 '-biphenyll^-yllcarbonyl}-! 0,1 1 -dihydro-5H- 
pyrrolo [2,1-c][1.4] benzodiazepine-8-carboxylate 

Step A. r4-f2-Formvl-1 H-pyrrole-1-vnmethvn-3-nitro'|-benzoic acid methyl ester 
20 To a suspension of sodium hydride (8.1 g, 60 % suspension in oil) in N,N- 

dimethytformamide (25 mL) was added dropwise over 15 minutes a solution of pyrrole 2- 
carboxaldehyde (9.1 g, 1 equiv.) in N,N-dimethylformamide (25 mL). After the addition, 
the reaction mixture was stirred for 30 minutes and then cooled to 0 °C. A solution of 4- 
bromomethyl-2-nitrobenzoic acid (25.0 g, 1 equiv.) in N,N-dimethyl formamide (50 mL) 
25 was added dropwise over 20 minutes. After the addition, the reaction mixture was stirred 
at room temperature for 1 hour and then iodomethane (1 .2 eq.) was added. The reaction 
mixture was stirred at room temperature overnight and diluted with water (200 mL). The 
solid was filtered, washed with water and dried over anhydrous potassium carbonate in 
vacuo at 50 °C to provide the crude title compound as a brown solid (26 g).which was 
30 used as such in the next step. 
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Step B. 10.1 1-Dihvdro-5H-pyrrolo f2.1-clH .41 benzodiazepine-8-carboxvlic acid methyl 
ester 

To a stirred solution of tin(ll) chloride dihydrate (23 g, 3.5 eq) in 2 N hydrochloric 
acid (106 mL) was added the [4-(2-formyl-1H-pyrrole-1-yl)methyl]-3-nitro]-benzoic acid 
5 methyl ester of Step A (8 g). Methanol (200 mL) was then added to this solution and the 
reaction mixture was stirred at 40 °C for 2 hours. The reaction was then cooled to room 
temperature, quenched by the addition of saturated aqueous sodium carbonate (20 mL) 
and filtered through Celite. The filter pad was washed with methanol and hot ethyl 
acetate. The filtrate and washings were combined, concentrated in vacuo to a volume of 

10 300 mL and extracted with ethyl acetate. The combined extracts were dried over 
anhydrous magnesium sulfate, filtered and concentrated in vacuo to a volume of 200 mL 
Acetic acid (1 g) and 10% palladium on charcoal (1.5 g) were added and the mixture 
was hydrogenated overnight at atmospheric pressure. The reaction was then filtered 
through Celite and the solvent removed in vacuo to give a dark brown crystalline solid 

15 (16.4 g). This was dissolved in dichloromethane and filtered through a silica pad eluting 
with dichloromethane to provide the title compound as a yellow crystalline solid (11.7 g). 
Recrystallization from 1,2-dichloroethane yielded a yellow crystalline solid (5.7 g), m.p. 
198-200 °C. 

1 H NMR(CDCI 3 , 200 MHz): 8 3.95 (s, 3H), 4.50 (s, 2H), 5.20 (s, 2H), 6.05 (t, 2H), 6.70 (t, 
20 1H), 7.05 (d, 1H), 7.15 (s, 1H), 7.20 (d, 1H), 7.30 (s, 1H). 

Step C. Methyl lO-fre-methvl^'-tiffl^ 

dihvdro-5H-pvrrolo f2.1-clf1.41 benzodiazepine-8-carboxvlate 

To a solution of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine^- 

25 carboxylic acid methyl ester of Step B (1.64 g) in 1,2-dichloroethane (25 mL) was added 
4-(2-trifluoromethylphenyl)-3-methylbenzoyl chloride (2.0 g, 1.1 eq) prepared in the 
manner of Example 1, Step D and triethylamine (1.0 g) and the mixture was stirred at 
room temperature overnight. The solvent was then removed in vacuo and the residue 
chromatographed on silica gel eluting with 10% ethyl acetate in petroleum ether to 

30 provide the title compound as a white crystalline solid, m.p. 180-182 °C. 

1 H NMR (DMSO-d 6 , 400 MHz): 5 1.80 (s, 3H), 3J0 (s, 3H), 5.0-5.5 (br, 4H), 5.80 (t, 1H), 
6.00 (s, 1H), 6.85 (t, 1H), 6.90 (s, 1H), 7.00 (br, 1H), 7.20 (d, 1H), 7.35 (s, 1H), 7.60 (t, 
2H), 7.70 (t, 2H), 7.75 (d, 1H), 7.80 (d, 1H). 
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MS [(+)ESI, m/z]: 505 [M+H] + . 

Anal. Calcd. for CaHaFsNaQs: C, 69.04; H, 4.60; N, 5.55. 
Found: C, 67.76; H, 4.30; N, 5.40. 

5 Example 27 

[4-(2,5-DimethyI-1 -H-pyrrol-1 -y l)-3-methoxy-phenyl] [1 0,1 1 -dihydro-5H-pyrrolo[2,1 - 
c][1»4] benzodiazepin-10-yl] methanone 

A solution of (4-amino-3-methoxy-phenyl)[10J1-dihydro-5H-pyrroIo[2,1-c][1,4]- 
10 benzodiazepin-10-yl]methanone prepared in the manner of Albright et al., E.P.636625- 
A2 (0.675g, 2 mmol) and acetonyl acetone (0.3mL, 2.5 mmol) in benzene (100 mL) was 
treated with a crystal of para-toluenesulfonic acid. The stirred solution was warmed to 
reflux for 46 hrs using a Dean Stark trap. The reaction was cooled to room temperature, 
diluted with dichloromethane (100 mL), washed with saturated aqueous sodium 
15 bicarbonate then water. The residue (oil, 0.900 g) was flash chromatography on silica 
gel eluting with 20% ethyl acetate in hexane to yield 0.610 g of the title compound as a 
white foam. Recrystallization of a sample of this material yielded yellow crystals, m.p. 
141-144 °C. 

1 H NMR (400MHz, DMSO-d Q ): 5 1.72 (s, 6H), 3.52 (s,3H), 5.33 (br, 4H), 5.69 (s, 3H), 
20 5.93 (t, 1H), 5.97 (br, 1 H), 6.82(t, 1 H),. 6.96 (q, 3H), 7.06 (t, 1 H), 7.17 (t, 1H), 7.45 (d, 
1H), 

MS [(+)ESI m/z]: 412 [M+H] + . 

Anal. Calcd. for C 26 H25N 3 0 2 : C 75.89, H 6.12, N 10.12. Found: C 75.89, H 5.95, N10.15. 
25 Example 28 

[6-(Naphthalen-1-yl)-pyridin-3-yl]-[1 0,1 1-dihydro-5H-pyrrolo [2,1-c][1 ,4] 
benzodiazepin-1 0-y l]methanone 

Step A. (6-Chloro-pyridin-3-vlH1 0. 1 1 -dihvdro-5H-pyrrolor2 < 1 -elf 1 .41benzodiazepin-1 0- 
30 yllmethanone 

A solution of 10,11-dihydro-5H-pyrroIo[2,1-c][1,4]benzodiazepine (100 mmol) and 
N,N-diisopropylethyl amine (130 mmol) in dichloromethane (500 mL) was cooled to 0 °C. 
6-Chloronicotinoyl chloride (130 mmol) was added dropwise under nitrogen. The solution 
was stirred for one hour as it returned to room temperature. The reaction mixture was 
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filtered through a sica gel pad, washed with 0.5 N sodium hydroxide and water, dried 
over anhydrous magnesium sulfate. The solution was again filtered through a silica gel 
pad and evaporated to dryness in vacuo. The residual oil crystallized from diethyl ether 
to provide the title compound as a colorless crystalline solid, m.p. 165-167 °C. 
5 1 HNMR 9400 Mhz, DMSO-d 6 ): 8 5.35 (br, 4H), 5.91 (t, 1H), 5.97 (s, 1H), 6.83 (t, 1H), 7.0 
(br d, 1H), 7.18 (t, 1H). 7.19 (t, 1H), 7.39 (d, 1H), 7.46 (dd, 1H), 7.71 (d, 1H), 8.26 (s, 
1H). 

MS [El, m/z]: 323 [M] + . 

Anal. Calcd. for C 18 H 14 CIN 3 0: C 66.77, H 4.36, N 12.98. 
10 Found: C 65.91, H 4.18, N 12.69. 

Step B. r6-(Naphthalen-1-vn-pvridin^vll-H0,1 1-dihvdro-5H>Dvrrolof2.1-ciri,4V 
benzodiazepin-1 0-vllmethanone 

A suspension of (6-chIoro-pyridin-3-yl)-[10,1 1-dihydro-5H-pyrroIo{2,1-c][1 ,4]- 

15 benzodiazepin-1 0-yl]methanone of Step A (0.645 g, 1.9 mmol) and naphthalene boronic 
acid (0.372 g, 2.1 mmol) in a mixture of toluene (1.2mL), ethanol (2mL) and 1M aqueous 
sodium carbonate (0.4mL) was sparged with nitrogen for 10 minutes. To this was added 
palladium(l) acetate (0.026 g, 0.1 mmol). The mixture was heated at reflux under a static 
pressure of nitrogen for 48 hrs. The reaction was diluted with ethyl acetate and water. 

20 The organic layer was washed with saturated aqueous sodium bicarbonate then water. 
The sample was dried over anhydrous magnesium sulfate, filtered and concentrated in 
vacuo to a brown oil. Flash chromatography of the residue on silica gel eluting with 20- 
50% ethyl acetate in hexane, yielded 0.180 g of a solid which was recrystallized from 
chloroform to provide the title compound as off white crystals, m.p. 155-158 °C. 

25 1 H NMR (400MHz, DMSO-d 6 ): 8 5.40 (br, 4H), 5.93(m, 1H), 5.99 (s, 1H), 6.84 (s, 1H), 
7.08(br d, 1H), 7.16 (t, 1H), 7.23 (t, 1H), 7.52 (m, 6H), 7.84(d, 2H), 7.98 (dd, 2H), 8.55 (s, 
1H). 

MS [(+)ESI, m/z]: 416 [M+H] + . 

Anal. Calcd. for C28H21N3O + 0.5 H 2 0: C 79.22, H 5.23, N 9.90., 
30 Found: C 79.08, H 4.94, N 9.73. 
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Example 29 

(6-Phenyl-pyridin-3-yl)-[10,11-dihydro-5H-pyirolo [2,1-c][1,4] benzodiazepin-10- 
yljmethanone 

5 The title compound was prepared in the manner of Example 28 using phenyl- 

boronic acid (0.269 g), (6-chloro-pyridin-3-yl-[10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]- 
benzodiazepin-10-yl]methanone of Example 28, Step A (0.645 g) and palladium(l) 
acetate (0.01 7g), in a mixture of toluene (12mL), 1M aqueous sodium carbonate (4mL) 
and ethanol (2mL). The initially obtained foam (0.387 g) was purified by HPLC 

10 (Primesphere C18, 5x25cm column eluting with 55% acetonitrile in water containing 
0.1 % formic acid) to yield the title product (0.200 g) as a yellow solid. Recrystallization of 
a sample from acetone/hexane yielded yellow needles, m.p. 171-174 °C. 
1 H NMR (400MHz, DMSO-d 6 ): 8 5.37 (br, 4H), 5.92 (t, 1H), 5.97 (s, 1H), 6.83 (t, 1H), 
7.03 (d, 1H), 7.10 (t, 1H), 7.18 (t, 1H), 7.46 (m, 4H), 7.73(d, 1H), 7.85 (d, 1H), 8.03 (dd, 

15 2H),8.44(s,1H). 

MS [(+)ESI, m/z]: 366 [M+H]\ 

Anal. Calcd. for C^H^O + 0.25 H 2 0: C 77.92, H 5.31 , N 1 1 .36. 
Found: C 77.70, H, 5.23, N 11.39. 

20 Example 30 

[4-(2,5-DimethyM H-pyrroM -yl)-3,5-dlmethyl-phenyl][1 0,1 1 -dihydro-5H-pyrroto[2,1 - 
c][1»4] benzodiazepin-10-yl]methanone 

Step A. Methyl 4-(2,5-dimethvM H-pyrrol-1 -vl)-3.5-dimethvlbenzoate 
25 Methyl 4-amino-3,5-dimethylbenzoate [prepared in the manner of Chang et al., 

WO Patent 9631492 A1] (1.24g, 6.9 mmol), was converted into the title compound (1.55 
g) in the manner of Example 27. Recrystallization from aqueous methanol yielded a 
white solid, m.p. 1 04-1 06 °C. 

1 H NMR (300 MHz, CDCI 3 ): 5 1 .95 (s, 6H), 2.00 (s, 6H), 3.95 (s, 3H), 5.95 (br, 2H), 7.85 
30 (s, 2H). 
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Step B. 4-(2 l 5-Dimethvl-1H-pvrrol-1-vn-3 t 5-dimethvlbenzoicacid 

Methyl 4-(2,5KJimethyl-1H-pyrrol-1-yl)-3,5-dimethylbenzoate of Step A (1.55g, 6 
mmol) was dissolved in ethanol (100 mL) and treated with 1M sodium hydroxide (9 mL). 
The solution was reftuxed overnight, cooled to room temperature, acidified with 1N 
5 hydrochloric acid, and diluted into water and ethyl acetate. The organic layer was 
washed with water until neutral, dried with anhydrous sodium sulfate, filtered and 
evaporated in vacuo to yield the title compound as a a cream colored solid (1 .36 g). 
1 H NMR (300 MHz, CDCI 3 ): 8 1 .87 (s, 6H), 2.00 (s, 6H), 5.95 (s, 2H), 7.90 (s, 2H). 

10 StepC. r4-(2.5-Dimethvl-1H-pvro^ 

pyrrolor2,1-ciri l 41benzodiazepin-10-vllmethanone 

A solution of 4-(2,5-dimethyl-1H-pyrrol-1-yl)-3,5-dimethylbenzoic acid of Step B 
(0.495 g, 2 mmol) was dissolved in tetrahydrofuran (10 mL) and treated with N,N- 
dimethylformamide (10 pL) followed by oxalyl chloride (250 \xL, 2.85 mmol) added 

15 dropwise to control gas evolution. When the gas evolution subsided, the solution was 
warmed to reflux for 5 minutes. The solution was then concentrated in vacuo, the 
residue was dissolved in tetrahydrofuran and evaporated to dryness. The residue was 
redissolved in dichloromethane and the solution added dropwise to a cold solution (0 °C) 
of 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine (0.372mg, 2 mmol) and Hunig's 

20 base (0.5mL) in dichloromethane. The solution was stirred overnight at room 
temperature, washed successively with 1N hydrochloric acid, saturated aqueous 
bicarbonate, and brine. The sample was then dried over anhydrous sodium sulfate, 
filtered and evaporated in vacuo to a yellow foam (0.75 g). Flash chromatography of this 
material on silica gel eluting with a solvent gradient of 10 to 20% of ethyl acetate in 

25 hexane, provided a white solid (0.130 g). Recrystallization of this material from ethyl 
acetate/hexane provided the title compound (0.120 g) as flat crystals, m.p. 197-199 °C. 
'H NMR (400 MHz, CDCI 3 ): 5 1.75 (s, 3H), 1.77 (s, 3H), 5.18 (br, 4H), 5.89 (s, 2H), 6.05 
(br f 1H), 6.08 (t, 1H), 6.69 (t, 1H), 6.85 (br, 1H), 7.03 (br, 3H), 7.16 (t, 1H), 7.35 (d, 1H). 
MS [(+)APCI, m/z]: 410 [M+H] + . 

30 Anal. Calcd. for C 27 H 2 7N 3 0 + 0.25 H 2 0: C 78.33, H 6.69, N 10.15. 
Found: C 78.04, H 6.53, N 10.08. 
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Example 31 

[3-MethyM-(4-pyrid"myi)phen^ 
benzodiazepin-10-yl]methanone 

5 Step A. (4-Bromo-3-methvlphenv0ri0.11<lihy^^ 
vFlmethanone 

A solution of 4-bromo-3-methyl benzoic acid (4.3 g, 2 mmol) in dry 
tetrahydrofuran (100 mL) was cooled to 0 °C under nitrogen. To this was added N,N- 
dimethylformamide (50 jxL) followed by oxalyl chloride (2.2 mL, 25mmol) dropwise to 

10 control the gas evolution. When the gas evolution ceased, the mixture was warmed to 
reflux for 5 minutes then cooled to room temperature and concentrated in vacuo. The 
sample was treated with tetrahydrofuran and evaporated to dryness (twice) to yield the 
crude acid chloride as an orange oil. A solution of 10J1-dihydro-5H-pyrroIo[2,1- 
c][1 ^benzodiazepine (3.60g, 20 mmol) and HQnig's base (4.35 mL, 25 mmol) in 

15 dichloromethane was cooled to 0 °C, and a solution of the crude acid chloride in 
dichloromethane (25 mL) was added dropwise. The mixture was stirred overnight at 
room temperature, washed with 1N hydrochloric acid, saturated aqueous sodium 
bicarbonate and brine. The solution was dried over anhydrous sodium sulfate, filtered 
and evaporated in vacuo to yield a solid (8.01 g) which was purified by flash 

20 chromatography on silica gel eluting with 20% ethyl acetate in hexane to provide the title 
compound (6.03 g) as a white solid. 

1 H NMR (300 MHz, CDCI 3 ): 8 2.30 (s, 3H), 5.20 (br, 4H), 6.05 (d, 2H), 6.70 (s, 1H), 6.85 
(br, 2H), 7.17 (m, 2H), 7.30 (m, 2H), 7.37 (d, 1H). 

25 Step B. r3-Methvl^(pvridin-4-vl)phenvn-no,1 1-dihvdro-5H-pyrrolor2.1-c1f1 < 4V 
benzodiazepin-1 0-vllmethanone 

A suspension of (4-bromo-3-methylphenyl)[10,11-dihydro-5H-pyrrolo [2,1-c][1,4] 
benzodiazepin-1 0-yl]methanone of Step A (1.14g, 2.9 mmol), pyridine-4-boronic acid 
(0.368 mg, 2.9 mmol) and sodium carbonate (0.760 g, 7.2 mmol) in a mixture of toluene 

30 (30 mL), water (10mL), and ethanol (5 mL) was sparged with nitrogen for 15 minutes. To 
this was added tetrakis(triphenylphosphine)palladium(0) (0.027 g) and the mixture was 
heated to reflux under a static pressure of nitrogen. After 24 hours additional boronic 
acid (0.128 mg, 1 mmol) and sodium carbonate (0.116 g) were added and the heating 
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was continued for 24 hours. Additional catalyst (0.012 g) was added and heating was 
continued for another 24 hours. The mixture was partitioned between ethyl acetate and 
hexane. The water layer was washed twice with ethyl acetate and the combined organic 
layers were dried over anhydrous magnesium sulfate and stripped to a solid. Flash 
5 chromatography of the residue on silica gel eluting with 30% ethyl acetate in hexane 
provided a solid which was recrystallized from ethyl acetate/hexane to provide the title 
compound (0.254 g) as tan plates m.p. 208-210 °C. 

1 H NMR (400 MHz, DMSO-d 6 ): 8 1.75 (s, 3H), 1.77 (s, 3H), 5.18 (br, 4H), 5.89 (s, 2H), 
6.05 (br, 1H), 6.08 (t, 1H), 6.69 (t, 1H), 6.85 (br, 1H), 7.03 (br, 3H), 7.16 (t,1H), 7.35 (d, 
10 1H). 

MS[EI,m/z]: 379 [Mr- 
Anal. Calcd. for C25H21N3O + 0.5 H 2 0: C 77.30, H 5.71, N 10.82. 
Found: C 77.01, H 5.37, N 10.68. 

15 Example 32 

1 0-{[3 9 6-Dimethoxy-2 ff -trifluor6methyl-[1 ,1 '-biphenyI]-4-yl]carbonyI}-10,1 1 -dihydro- 
5H-pyrrolo [2,1-c][1,4] benzodiazepine 

Step A. ZS-Dimethoxv^'-trifluoromethvl-H . 1 -biphenvlM-carboxvlic acid 
20 A suspension of 4-bromo-2,5-dimethoxybenzoic acid [prepared in the manner of 

Bortnik et al., Zfr. Org. Khim. 8, 340 (1972)] (2.43g, 9 mmol), 2-trifluoromethylphenyl 
boronic acid (5.3 g, 28 mmol), and potassium carbonate (6.21 g, 60 mmol) in dioxane (40 
mL) was sparged with nitrogen and treated with tetrakis(triphenylphosphine)palladium(0) 
(0.328 g, 0.2 mmol). The mixture was heated to reflux for 48 hours, cooled, acidified 
25 with 1N hydrochloric acid and extracted with ethyl acetate. The extracts were dried over 
anhydrous magnesium sulfate, filtered and stripped to a solid which was used as such in 
the next step. 

1 H NMR (300 MHz,CDCI 3 ): 8 3.90 (s, 3H), 4.05 (s,3H), 7.30 (d, 1H), 7.70 (s, 1H). 

30 Step B. IQ^.e-Dimethoxv^-trffl^^ 

dihvdro-5H-Pvrrolo r2.1-clf1.41 benzodiazepine 

The title compound was prepared in the manner of Example 31 , Step A using 
2,5-dimethoxy-2 , -trifluoromethyK1,1 , -biphenyl]-4-carboxylic acid of Step A (1.63 g, 5 
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mmol), oxalyl chloride (700 pL, 8 mmol), N,N-dimethyIformamide (10|iL), 10,11-dihydro- 
5H-pyrrolo [2,1-c][1,4] benzodiazepine (0.93 g, 5 mmol) and Hunig's base (1.78 ml, 10 
mmol). Flash chromatography over silica gel using a solvent gradient from 30% ethyl 
acetate in hexane to 100% ethyl acetate provided the title compound (0.900 g) as a 

5 solid. Recrystallization from acetone/hexane yielded white needles, m.p. 210-213 °C. 
1 H NMR (400 MHz, DMSO-d 6 : 5 3.41 (s, 3H). 3.56 (s, 3H), 5.21 (br, 4H), 5.90 (t, 1H), 
5.96 (s, 1H), 6.50 (s, 1H), 6.80 (s, 1H), 7.00 (s, 2H), 7.07 (s, 1H), 7.10 (t, 1H), 7.18 (d, 
1H), 7.37 (d, 1H), 7.53 (t, 1H), 7.62 (t, 1H), 7.73 (d, 1H). 
MS [(+)ESI, m/z]: 493 [M+H] + . 

10 Anal. Calcd. for CaHas F 3 N 2 0 3 : C 68.29, H 4.71 , N 5.69. Found: C 67.98, H 4.66, N 5.61 . 

Example 33 

{[10-(2-Methoxy)-2'^h1oro^ 

yl)methyl]pyrrolldin-1 -yl]-1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl- 
15 methanone 

1 0-iP-methoxy-Z-chlorotI , 1 '-biphenyl]-4-yl]carbonyl}-1 0,11 -dihydro-5H-pyrro!o- 
[2,1-c][1,4]benzodiazepine-3-carboxylic add (0.230 g, 0.54 mmol) [prepared from 
trifluoromethanesulfonic acid 4-formyl-2-methoxy-phenyl ester of Example 19, Step A 

20 and 2-chlorophenyl boronic acid, in the manner of Example 19, Steps B-E], 1-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.120 g, 0.625 mmol) and 1- 
hydroxybenzotriazole (0.087 g, 0.625 mmol) were added to a flask containing N,N- 
dimethylformamide (15 mL). To the homogeneous solution was added (S)-(+)-1-[(2- 
pyrrolidin-1-yl)methyl]-pyrrolidine (0.100 g, 0.625 mmol) and stirring continued at room 

25 temperature overnight. At the end of this time the solution was poured into water and 
extracted with ethyl acetate. The combined extracts were washed with water, dried and 
concentrated and the residue was chromatographed on silica gel, eluting with 95:5 
chlorofornrv.methanol. The pure fractions were concentrated, and the residue azeotroped 
and triturated several times with hexane to yield the title product, m.p. 109 °C. 

30 1 H NMR (400 MHz, DMSO-d 6 ): 5 1.4-1.98 (m, 8H), 3.57 (m,2H), 4.35 (br, 1H), 5.46 (br, 
1H), 5.62 ( br, 1H), 6.06 (s,1H), 6.40 (s,1H), 6.84-7.49 (m 7H). 
MS [(+)APCI, m/z]: 609 [M+H] + . 
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Example 34 

1 0-[(6-Chloro-3-methoxy-2'-ethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-methyl-N-(1- 

methylpiperidin^-yl)-10J1-dlhydro-5H-pyrrolo[2J-c][1,4]benzodiazepine-3- 

carboxamide 

5 

Step A. 1 04r6-Chloro-3-methoxv-2 -ethoxvf 1 , 1 '-biphenvlM-vllcarbonvll-l 0. 1 1 -dihvdro- 
5H-pvrrolo r2.1-c1H.41 benzodiazepine-3-carboxvlic acid 

Prepared by treatment of lO-fle-chloro-a-methoxy^-ethoxy-^l -biphenyl]-4- 
yl]carbonyl>-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine of Example 17 with 
10 trichloroacetyl chloride, followed by basic hydrolysis of the intermediate trichloroacetate 
ester in the manner of Example 15, Step D. 

Step B. 1 O-Ke-ChlorchS-methoxv^'-ethoxvri . 1 -biphenvn^vncarbonvn-N-methvl-N-f 1 - 
methvlpiperidin-4-vl)-1 0,1 1-dihvdro-5H-pvrrolor2.1-cin .41benzodiazepine-3-carboxamide 
15 Prepared by coupling the lO^S-chloro-S-methoxy-^-ethoxytl^-biphenyll^-yl]- 

carbonyl}-10,11-dihydro-5H-pyrrolo [2 a 1-c][1,4] benzodiazepine-3-carboxylic acid of Step 
A with 1-methyl-4«(methylamino)piperidine (1.25 equiv.) in the manner of Example 16. 

Example 35 

20 N-[3-(Dimethylamino) propyl]-N-methyl-1 0-[(6-chloro-3-methoxy-2'-fluoro[1 ,1 
biphenylM-yl)carbonyI]-10,11-dihydro-5^ 
carboxamide 

Prepared by coupling of the [(e-chloro-S-methoxy^-fluoro-ttr-biphenyl]^- 
25 yI)carbonyl]-10,11-dihydro-5H-pyrroIo [2,1-c][1,4] benzodiazepine-3-carboxylic acid of 
Example 18, with 3-(dimethylaminopropyl)-1 -methyl amine (1.25 equiv.), in the manner 
of Example 11. 
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Example 36 

[4-(3-Dimethylaminopropyl)-piperazin-1-yl]410-[4-(naphthalen 
carbonyl}-10J1<Jihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl-methano 

5 Step A. 10-r4-fNaphthalen-1-vnbenzovn-10.1 1-dihvdro>5H>pvrrolof2,1-ciri,41- 
benzodiazepine-3-carboxvlic acid 

Prepared by treatment of [4-(naphthalen-1-yl)phenyl] [10,11-dihydro-5H-pyrrolo 
[2,1c] [1,4]benzodiazepin-10-yl]-methanone of Example 23 with trichloroacetyl chloride, 
followed by basic hydrolysis of the intermediate trichloroacetate ester in the manner of 
10 Example 15, Step D. 

Step B. f4-( 3-Dimethvlaminopropyl )-piperazin-1 -vlH1 0-[4-(naphthalen-1 -vD-phenvn- 
carbonvlV-1 0.1 1-dihvdro-5H-pvrrolo f2.1-c1 f1 .41benzodiazepin-3-vl-methanone 

The title compound was prepared by coupling the 10-[4-(naphthalen-1- 
15 yl)benzoyl]-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid of 
Step A, with 1-(3-dimethylamino-propyl)-piperazine (1.25 equiv) in the manner of 
Example 4. 

Example 37 

20 (4-Methyl-piperazin-1 -y l)-{1 0-[2-chloro-[4-(naphthalen-1 -yl)]phenyl]carbonyl}-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl-methanone 

Step A. 1 0-ff2"Chloro-4-(naphthalen-1-yl)phenvncarbonvlV1 0.1 1-dihvdro-5H-pvrrolor2,1- 
clP1 ,41benzodiazepine-3-carboxvlic acid 
25 Prepared by treatment of [2-chloro-4-(naphthalen-1-yl)-phenyl]-(10,11-dihydro- 

5H-pyrrolo [2,1-c][1,4] benzodiazepin-10-yl)-methanone of Example 24 with trichloro- 
acetyl chloride, followed by basic hydrolysis of the intermediate trichloroacetate ester in 
the manner of Example 15, Step D. 

30 Step B. (4-Methvl-piperazin-1 -vlH 1 0-f2-chloro-r4-(naphthalen-1 -vMphenvncarbonvl)- 
1 0. 1 1 -dihvdro-5H-pyrrolof2. 1 -clH .41benzodiazepin-3-vl-methanone 

The title compound was prepared by the coupling the 10-[2-chloro-4-(naphthalen- 
1-yl)phenyl]carbonylH0,11-dihydro-5^ 

acid of Step A, with 1-methyl-piperazine (1 .25 equiv) in the manner of Example 2. 
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Example 38 

10-{[2-Methyl-2'-trifluoromethyl-[^^ 

carbonyl)-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid- 
5 methyl-(1 -methyl-piperidin-4-y l)-amide hydrochloride salt 

Step A. IQ^Methvl^'-trifluoromethvKI ,1 M3iphenvl1-4-vncarbonvlH 0.1 1 -dihvdro-5H- 
pyrrolo f2.1-clH.41 benzodiazepine-8-carboxvlic acid sodium salt 

To a stirred solution of methyl lO^p-methyl^'-ftrifluoromethylHI.I -biphenyl]- 

10 4-yl]carbonyl}-10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-8-carboxylate of 

Example 26 (0.200 g) in ethanol (5 mL) was added 2.5 N sodium hydroxide (4 mL). The 
reaction mixture was then stirred overnight at room temperature and the solvent 
removed in vacuo. The residue was acidified with 2 N hydrochloric acid and extracted 
with diethyl ether. The combined extracts were dried over anhydrous magnesium sulfate 

15 and filtered, and the the filtrate evaporated to dryness. The residue was dissolved in 
anhydrous ethanol and treated with 2.5 N sodium hydroxide (1.0 equiv.). After stirring for 
30 minutes at room temperature, the solvent was removed in vacuo to provide the title 
compound sodium salt as a white solid, m.p. 210 °C. 

1 H NMR (DMSO-de, 400 MHz): 5 1.85 (s, 3H), 5.20 (br, 3H), 5.90 (s, 2H), 6,80 (t, 1H), 
20 6.90-7.80 (m, 11 H). 

MS [(+)APCI, m/z]: 491 [M+H] + . 

Anal. Calcd. for C 2 8H 21 F 3 N203Na + H 2 0: C, 63.27; H, 4.36; N, 5.27. 
Found: C, 63.04; H, 4.21; N, 4.99. 

25 Step B. 8-r(Piperidin-1 -vDcarbonvn- (f2-methyl-2 , 4rifluoromethvl4l1 '-biphenvlM- 
vncarbonvl>-10,11-dihvdro-5H-pyrrolo f2.1-c1H.4l benzodiazepine 

Prepared by coupling of 1 0-{[2-methyl-2 -trifluoromethyl-[1 ,1 ^biphenylj^yl]- 
cariDonyl^lO.llHjihydro-SH-pyrrolopj-cJII^lbenzodiazepine-S^ilDoxylic acid of Step 
A with piperidine, in the manner of Example 2. 

30 
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Step C. 104r2-Methvl-2Mrifluoromethvl-M .r-biphenvlM-vllcarbonvlVB-fpiperidine-l- 
carbonvlV10.11-dihvdro-5H-pyrrolo r2.1-c1f1.41 benzodiazepine-3-carboxvlic acid-methvl- 
f1-methvl-piperidin-4-vl)-amide hydrochloride salt 

Prepared by treatment of 8-[(piperidin-1 -yl)carbonyO-{[2-methyI-2Xtrifluoro- 
5 methyl)-[1,1M)iphenyl]-4-y0ca]l3ony^ 

of Step B with diphosgene (1.1 equiv.) and triethylamine ( 1.5 equiv.) followed by 1- 
methyI-4-(methylamino)piperidine (1 .5 equiv.) in the manner of Example 13. 

Example 39 
10 [3-MethyM-(pyridin^-yl)-ph 

carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-1 0-y l-methanone 

Step A. 1 0-r3-MethvM-(4-pvridinvl)benzovl1-1 0. 1 1 -dihvdro-5H-pyrrolor2. 1 cIM .41 
benzodiazepine-3-carboxvlic acid 

15 To a stirred solution of [3-methyl-4-(pyridin-4-yl)phenyl][1 0,11 -dihydro-5H-pyrrolo- 

[2,1-c][t,4]benzodiazepin-10-yl]methanone of Example 31, Step B (5 mmol) and N,N- 
diisopropylethyl amine (12 mmol) in dichloromethane (200 mL) cooled to 0°C was added 
dropwise a solution of trichloroacetyl chloride (12 mmol) in dichloromethane. The 
temperature was maintained at 0°C until the addition was complete. The reaction was 

20 stirred overnight as it warmed to room temperature. The solution was then washed with 
10% aqueous sodium bicarbonate and the organic layer was dried, concentrated and 
filtered through a pad of silica gel with 1:1 ethyl acetate/hexane containing 0.1% acetic 
acid. The filtrate was concentrated in vacuo and the residue was dissolved in acetone 
and 1N sodium hydroxide (2:1, v/v) and stirred at room temperature for 1 hour and then 

25 the pH was adjusted to pH 4 with glacial acetic acid. The solution was concentrated to 
one half the volume in vacuo and the residue extracted with ethyl acetate. The 
combined organic layers were dried and evaporated to an oil which was triturated with 
hexane to yield a solid (0.98 g). 

30 Step B. r3-MethvM-(pyridin-4-vl^ pyrrolidin-1- 
vl1carbonvlV10.11-dihvdro-5H-pvrrolor2.1-c1f1 .41benzodiazepine-10-vl-methanone 

The title compound was obtained from the carboxylic acid of Step A and (S)-(+)- 
1-[(2-pyrrolidinyl)methyl]-pyrrolidine ((1.2 equiv.), in the manner of Example 20. 

35 
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Example 40 

1 0-[(6-Phenyl-pyridin-3-yl)carbonyl]- N-methyl-N-(1 -methyl-piperidin-4-yl)-1 0,1 1 - 
dihydro-5H-pyrroio[2,1-c][1,4]benzodiazepine-3-carboxamide 

5 Step A. 10-(MethoxvcarbonvlV1 0.1 1-dihvdro5H-pvrrolof2,1-ciri .41benzodiazepine-3- 
carboxvlic acid 

A solution of 10,11-dihydro-5H-pyrrolo[2,1-c][1,4] benzodiazepine (5 mmol) and 
N,N-diisopropylethyl amine (12 mmol) in dichloromethane (100 mL) was cooled to 0 °C 
and treated dropwise with trichloroacetylchloride (12 mmol) in dichloromethane (20 mL). 

10 The solution was maintained at 0 °C for two hours and then allowed to warm to room 
temperature overnight. The solution was then treated with methanol (25 mL) and stirring 
was continued for 2 hours. The solution was washed with 0.1 N hydrochloric acid, water 
and brine, dried over anhydrous magnesium sulfate, filtered and concentrated to yield 
the title compound as a white solid, m.p. 153-154 °C (dec). 

15 Anal. Calcd. for C 16 H 14 N 2 04 + 0.06 C 4 H 8 0 2 + 0.07 C 3 H 6 0: C 62.77, H 5.08, N 9.48. 
Found: C 62.26, H 5.22, N 9.37. 

Step B. 1 0-(MethoxvcarbonvlHN-methvl-N-(1 -methvl-piperidin^vl)1-1 0. 1 1 -dihvdro-5H- 
pyrrolof2.1-ciri41benzodiazepine-3-carboxamide 
20 The title compound was prepared by coupling the 10-(methoxycarbonyl)-10,11-dihydro- 
5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxylic acid of step A with 1-methyI-4- 
(methylamino)piperidine (1.2 equiv.), in the manner of Example 38. 

25 Step C. N-MethvMSl-(1-methvl-piperidin-4-vlV10.1 1-dihvdro-5H-pvrrolor2.1-ciri ,41benzo- 
diazepine-3-carboxamide 

A solution of 10-(methoxycarbonyl)-[N-methyl-N-(1-methyl-piperidin-4-yl)]-10,11- 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide (5 mmol) of Step B in 
methanol (50 mL) was treated with potassium carbonate and stirred at room temperature 

30 overnight. Water was then added to the solution and the pH adjusted to 6 with 6N 
hydrochloric acid. The solution was extracted with ethyl acetate, and the combined 
organic layers were dried over anhydrous magnesium sulfate, and evaporated to 
dryness The residual oil was triturated with ethyl acetate and hexane to yield the title 
compound as a powder. 

35 
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Step D. 10-r(6-Phenvl-pyridin-3-v))carbonvn- N-methvl"N-(1-methvl"Piperidin-4>vl)-10.11- 
dihvdro-5H-pyrrolof2 t 1 -cin ,41benzodiazepine-3-carboxamide 

A solution of 6-phenyl-nicotinyl chloride (6 mmol) (prepared by the method of 
5 Ogawa et al., WO 9534540) in dichloromethane (20mL) was added dropwise to a cold 
(0°C) solution of N-Methyl-N-(1-methyl-piperi 

[1,4]benzodiazepine-3-carboxamide of Step C (5 mmol) and N,N-diisopropylethyl amine 
(6 mmol) in dichloromethane (100 mL). The solution was stirred at 0°C for 2 hours and 
then allowed to warm to room temperature overnight. The solution was washed with pH 
10 6 buffer, and brine, dried over anhydrous sodium sulfate, filtered and concentrated. The 
residue was chromatographed on silica gel using 5% methanol in chloroform containing 
0.5% ammonium hydroxide, to provide the title compound. 

Example 41 

1 5 [4-(3-DimethyIami nopropyl)-piperazin-1 -yl]-[1 0-[(2'-methoxy-2-methyl-[1 ,1 '-bi- 
phenyI]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -cj[1 ,4]-benzodiazepin-3-yl]- 
methanone 

Prepared by treatment of lO^-methoxy^-methyl^lJ-biphenylH-yOcarbony!]- 
20 10,11 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxylic acid of Example 9, with 
1-[(3-dimethylamino)propyQ-piperazine (1.2 equiv.) in the manner of Example 4. 

Example 42 

N-[2-(Dimethylamino)ethyl]-1 OKte-chloro-S-methoxy-aXtrifluoromethyOIl ,1 '-bi- 
25 phenyl]-4-yl]carbonyl}-N-methyl-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepin-3 carboxamide 

Prepared by treatment of 1 0-{[6-chloro-3-methoxy-2 , -trif luoromethyl-[1 , 1 '-bi- 
phenyl]-4-yl]carbonyl}-10,11-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxylic 
30 acid of Example 15 with 3-(dimethylamino)ethy-1-methylamine (1.2 equiv.), in the 
manner of Example 22. 
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Example 43 

lO-Ka'-Chloro-e-chloro-S-methoxy-tl ,1'-biphenyl]-4-yl)carbonyI]-N-methyl-N-(1- 
methylpiperidin-4-yl)-10,11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine-3- 
carboxamide 

5 

To a stirred solution of lO^P'-chloro-e-chloro-S-methoxy-tlJ-biphenyl]^-- 
yOcarbonyl}-10 f 11-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid of 
Example 16, Step C (0.250 g, 0.49 mmol) was added 1-methyl-4-(methylamino)- 
piperidine (0.076 g, 0.59 mmol) followed by 1-hydroxybenzotriazole (0.073 g, 0.54 

10 mmol), 1-[3-(dimethylamino)propyl]-3-ethyI carbodiimide hydrochloride (0.093 g, 0.54 
mmol), and N,N-diisopropylethyl amine (0.096 g, 0.74 mmol). After stirring overnight, the 
reaction mixture was diluted with chloroform, washed with saturated aqueous sodium 
bicarbonate and brine, dried over anhydrous magnesium sulfate, filtered and evaporated 
to dryness. The residue was flash chromatographed over silica gel eluting with 5% 

15 methanol in chloroform containing 0.5% ammonium hydroxide, to provide the title 
compound as white powder (0.100 g), 92.95% pure by analytical HPLC [Primesphere C- 
18 column (2.0 x 150 mm); mobile phase: gradient from 10 to 90% acetonitrile/water 
containing 0.1% phosphoric acid, 2 to 20 minute gradient]. 

1 H NMR (DMSO-d 6 , 400 MHz) 5 1.22 (s, 1H), 1.77 (br, 2H), 1.97 (br, 2H ), 2.89 (s, 3H), 
20 3.44 (br, 3H), 5.29 (s, 2H), 6.08 (d, 1H), 6.26 (d, 1H), 6.68 (s, 1H), 6.97-7.61 (m, 10H). 
MS [(+)ESI, m/z]: 617[M+H] + . 

Anal. Calcd. for C34H34CI2N4O3 + 0.25 C 4 H 8 0 2 : C 65.73, H 5.67, N 8.76. 
Found: C 65.95, H 5.82, N 8.49. 

25 Example 44 

{3-[4-(3-Dimethylamino-propyl)-piperazm 

yl)phenyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl-methanone 

Step A. 1 04 r4-(4-Methvl-naphthalen-1 -vOphenvtlcarbonylH 0, 1 1 -dihvdro-SH-pyrrololZI - 
30 cin .41benzodiazepine-3-carboxvlic acid 

Prepared from [4-(4-methyl-naphthalen-1-yl)-phenyl]-[10,1 1-dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepine-10-yl]methanone of Example 25 by treatment with trichloro- 
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acetyl chloride, followed by basic hydrolysis of the intermediate trichloroacetate ester in 
the manner of Example 1 , Steps E and F. 

Step B. f 3-f4-( 3-Dimethvlamino-propyl)-piperazin-1 "Vncarbonvl>-f4-(4"methvl-naphthalen- 
5 1"Vnphenvn-10J1-dihvdrO"5H"Pvrrolor2 t 1-ciri.41benzodiazepin-10-vl-methanone 

Prepared by the coupling of 10-{[4-(4-methyl-naphthalen-1-yl)phenyl]carbony^ 
lO.H-dihydro-SH-pyrroloPJ-cltl^lbenzodiazepine-S-carboxylic acid of Step A, with 1- 
[3-(dimethylamino)propyl]-piperazine (1.2 equiv.) in the manner of Example 4. 

10 Example 45 

1 0-{[6-(Naphthalen-1 -yl)-pyridin-3-yl]carbonyl}-N-methyl-N-(1 -methyl-piperidin-4- 
yl)-1 0,1 1 -dihydro-5H-pyrrolo[1 ,2-c][1 ,4]benzodiazepine~3-carboxamide 

Step A. 10-lf6-fNaphthalen-1-vlVpvridin'3-vl1carbonvlM0.1 1-dihvdro-5H-pyrroloM .2-cl- 
15 H .41benzodiazepine-3-carboxvlic acid 

Prepared from [6-(naphthalen-1-yl)-pyridin-3-yl][1 0,1 1-dihydro-5H-pyrrolo[2,1- 
c][1,4]benzodiazepin-10-yl]methanone of Example 28 by treatment with trichloroacetyl 
chloride, followed by basic hydrolysis of the intermediate trichloroacetate ester in the 
manner of Example 40, Step A. 

20 

Step B. 104r6-(Naphthalen-1-vlVpvridin>3-vl1carbonvlV- N-methvl-N-f1-methvl-piperidin>4- 
vl)-10,1 l-dihydro-SH-pyrroloH ,2-clH ,41benzodiazepine-3-rarboxamide 

Prepared by the coupling of 10-{[6-(naphthalen-1-yl)-pyridin-3-yl]carbonyl}-10,11- 
dihydro-5H-pyrrolo[1,2-c][1.4]benzodiazepine-3-carboxylic acid of Step A, and 1-methyl- 
25 4-(methylamino)-piperidine (1 .25 equiv) in the manner of Example 40, Step B. 
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Example 46 

{[1 0-tS^-DimethoxyJ^'-trifluoromethyl-tl ,1 '-biphenylJ^-yllcarbonyl^SJ-KZ- 
pyrrolidin-1 -yl)methyl]-pyrrolidin-1 -yl]-1 0,1 1 «dihydro-5H-pyrrolo[2,1-c][1 ,4]- 
benzodiazepine-3-yl-methanone 

5 

Step A. 1 0-ir3.6-Dimethoxv-2^rifluoromethvl-ri .1 '-biphenvn^vll-carbonvlH 0.1 1 - 
dihvdro-5H-pvrrolori2-cin.41 benzodiazepine-3-carboxvlic acid 

Prepared from 1 0-P^-dimethoxy-Z-trifluoromethyl-II ,1 f -biphenyl]-4-yl]- 
carbonyl}-10,11-dihydro-5H-pyrrolo [2, l-c][1 ^benzodiazepine of Example 32 and 
10 trichloroacetyl chloride, followed by basic hydrolysis of the intermediate trichloroacetate 
ester, in the manner of Example 1 , Steps E and F. 

Step B. ff1 0-( 3.6-Dimethoxv)-2 , -trifluoromethvl-n , 1 '-biphenvn-4-vncarbonvlH( 2S11Y2- 
pvrrolidin-1-vOmethvll-pvre^^^ 
15 diazepine-3-vl-methanone 

Prepared from 1 O-KS^-dimethoxy^'-trffluoromethyKl , 1 -biphenyI]-4-yl]-carbon" 
yl}-10,11-dihydro-5H-pyrrolo[1,2-c][1,4] benzodiazepine-3-carboxylic acid of Step A and 
(SH+)-1-[(2-pyrrolidin-1-yl)methyl]-pyrrolidine (1 equiv.) in the manner of Example 33. 

20 The following examples were prepared according to the General Procedures A-K 
described below. 

General Procedure A 

25 Step A. An appropriately substituted haloaryl carboxylic acid (1.1 mol) was 

converted to the acid chloride by using oxalyl chloride (1.5 mmol) and a catalytic amount 
of N,N-dimethylformamide in dichloromethane. Upon consumption of the acid as 
determined by HPLC analysis, all volatiles were removed in vacuo. The resulting residue 
was dissolved in dichloromethane and added dropwise to a stirred and cooled (0°C) 

30 solution of an appropriately substituted 10,11 : dihydro-5H-pyrrolo[2,1-c][1,4]benzo- 
diazepine (1 mmol) and N.N-diisopropylethyl amine (1.2 mmol) in dichloromethane. After 
1-16 hours, the mixture was diluted with dichloromethane and washed with 10% 
aqueous sodium bicarbonate. The combined organic extracts were dried over anhydrous 
sodium sulfate, filtered and concentrated. 
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Step B. To the residue was added an appropriately substituted boronic acid (1.2 
mmol), potassium carbonate (2.5 mmol), tetrabutylammonium bromide (1 mmol), 
palladium(ll) acetate (3% mole) and water/ acetonitrile (1:1.2 mL). The mixture was 
heated to 70 °C for 1.5 hours, then ethyl acetate was added and the organic phase 
5 washed with water. The solution was filtered through a small plug of Celite and 
concentrated to dryness. 

Step C. The residue was dissolved in dichloromethane and N.N-diisopropylethyl 
amine (2 mmol) was added. The flask was purged with nitrogen and trichloroacetyl 
chloride was added dropwise to the stirred reaction mixture. After 16 hours, the reaction 
10 was quenched by adding aqueous potassium carbonate (100g/ 300 mL) and the organic 
phase removed. The aqueous layer was extracted with additional dichloromethane and 
the combined extracts dried over anhydrous sodium sulfate, filtered and concentrated . 

Step D. The crude product from Step C was dissolved in tetrahydrofuran (1 mL) 
and 2N sodium hydroxide (1.5 mL) was added. The mixture was heated (70 °C) for 1.5 
15 hours, 2N hydrochloric acid was added and the product extracted with ethyl acetate. The 
organic phase was dried, filtered and concentrated. The residue was purified by column 
chromatography using a gradient of ethyl acetate in hexane contaning 1% glacial acetic 
acid as the eluant. 

Step E. To a stirred solution of a carboxylic acid of Step D above (1 .85 mmol) in 
20 anhydrous tetrahydrofuran (14 mL) was added 1,1'-carbony! diimidazole in one portion. 
The mixture was stirred at room temperature (6-8 hours). The progress of the reaction 
was monitored by HPLC and when the starting carboxylic acid was consumed, the 
mixture was worked up to provide the intermediate imidazolide. 

Step F. An aliquot of a tetrahydrofuran solution (400 \iL, 0.05 mmole) containing 
25 the imidazolide of Step E (0.05 mmol) was treated with a 0.25 M solution of an 
appropriate amine (0.1 mmol). The mixture was heated at 60 °C and the progress of the 
reaction followed by HPLC. The solvent was removed and the residue dissolved in 
dichloromethane (1 mL). The organic phase was washed with brine-water (1:1, v/v, 1 
mL) and the aqueous layer extracted with additional dichloromethane. The combined 
30 extracts were dried and evaporated to dryness and the residue purified by flash 
chromatography on silica gel. The column (prepacked in 2.5% methanol in 
dichloromethane contaning 1% triethylamine) was eluted with a solvent gradient from 2.5 
to 5% methanol in dichloromethane, to provide desired title compound. The desired title 
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compounds were either obtained as crystalline solids by exposure to diethyl ether or 
were further converted into their salts by any of the following procedures. 

Step G. Compounds prepared according to Step E that dissolved in diethyl ether 
were treated with a stoichiometric amount of 1N hydrochloric acid in diethyl ether 

5 whereby the hydrochloride salts precipitated out as white solids. Compounds that did 
not conform to the above category, were dissolved in the minimal amount of 
tetrahydrofuran, then diluted with diethyl ether. The hydrochloride salts were formed 
upon addition of 1N hydrochloric acid in diethyl ether with stirring. Compounds that did 
not immediately precipitate out of solution were stirred for 12-16 hours whereupon a 

1 0 white solid precipitated out. 

General Procedure B 

To a stirred solution of an appropriately substituted carboxylic acid of General 
15 Procedure A, Step D (2 mmol), 1-ethyl-3-(3<Kmethylamino-propyl) carbodiimide (0.229 g, 
2.2 mmol) and a catalytic amount of 4-(dimethyIamino)pyridine in dichloromethane (6 
mL) was added the appropriately substituted amine (2.2 mmol) in dichloromethane (2 
mL). The reaction was allowed to stir at room temperature for 16 hours, then diluted with 
dichloromethane. The organic layer was washed with water, saturated aqueous sodium 
20 bicarbonate, dried over anhydrous sodium sulfate and evaporated to dryness. The 
residue was purified by flash chromatography on silica gel (prepacked in 
dichloromethane containing 2.5% methanol and 1% triethylamine and eluted with a 
solvent gradient of 2.5 to 5% methanol in dichloromethane) to provide the desired title 
compound. 

25 

General Procedure C 

Triphosgene (742 mg, 2.5 mmol) was added to a stirred solution of a carboxylic 
acid of General Procedure A, Step D (5.0 mmol) in dichloromethane (10 mL). The clear 
30 solution was allowed to stir at room temperature (14 hours) after which time the solution 
turned red. To the reaction mixture was added a solution of the required amine (10.0 
mmol) and N,N-diisopropylethyl amine (10.0 mmol) in dichloromethane (5 mL). The 
mixture was diluted with dichloromethane and washed with water and brine. The organic 
phase was dried, filtered and concentrated to afford a residue which was purified by flash 
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chromatography on silica gel. The column (prepacked in 2.5% methanol in 
dichloromethane contaning 1% triethylamine) was eluted with a solvent gradient from 2.5 
to 5% methanol in dichloromethane, to provide the title compound. 

5 General Procedure D 

A stirred solution of a carboxylic acid of General Procedure A, Step D (3.54 
mmol) and the appropriately substituted amine (3.72 mmol) in N,N-dimethylformamide 
(10 mL) was cooled to 0 °C. N.N-diisopropylethyl amine (3.89 mmol) was added and the 

10 mixture stirred for five minutes. 0-(1-Benzotriazolyl)-N, N, N\ N'-tetramethyluronium 
hexafluorophosphate (HBTU) (1.42 g, 3.72 mmol) was added to the mixture in one 
portion. HPLC analysis revealed that the reaction was complete within five minutes. The 
solvent was removed at reduced pressure. The residue was diluted with water and 
extracted with ethyl acetate. The combined extracts were dried and concentrated to 

15 dryness. The residue was purified by flash chromatography on silica gel (prepacked in 
ethyl acetate containing 2% triethylamine and eluted with 100% ethyl acetate) to provide 
the title compound. 

General Procedure E 

20 

To a 0.25 M solution of a carboxylic acid of General Procedure A, Step D 
(200 jiL) in N,N-dimethylformamide was added* sequentially a 0.5 M solution of 
N,N-diisopropylethyl amine (200 pi) in N,N-dimethylformamide, and a 0.25 M solution of 
0-(7-aza-1-benzotriazoIyl)-N, N, N\ N'-tetramethyluronium hexafluorophosphate (HATU) 

25 (210 \xL) in N,N-dimethylformamide. The mixture was stirred vigorously at room 
temperature and then a 0.25 M solution of the appropriately substituted amine (200 pL) 
in N f N-dimethylformamide was added. Stirring was continued for 24 hours at room 
temperature, then the mixture was diluted with ethyl acetate, and washed with 1:1 water/ 
brine. The organic layer was dried and concentrated to dryness. The residue was 

30 purified by flash chromatography on silica gel (prepacked in ethyl acetate containing 2% 
triethylamine and eluted with 100% ethyl acetate) to provide the title compound. 
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General Procedure F 

Step A. To a solution of an appropriately substituted anilino carboxylic acid in 
methanol was added thionyl chloride. The mixture was heated for 16 hours. The volatiles 
5 were removed under reduced pressure and the hydrochloride salt of the carboxylic acid 
methyl ester was recovered after trituration with methanol/ diethyl ether. The solid was 
dissolved in concentrated hydrochloric acid and cooled. An aqueous solution of sodium 
nitrite was added and the mixture was stirred at 0 °C for one hour. An aqueous solution 
of Kl/I 2 was prepared and added to the cooled mixture so that the reaction temperature 
10 did not exceed 0 °C. After 1-2 hours the reaction was complete as evidenced by 
TLC/HPLC analysis. The product was recovered by extraction with ethyl acetate. The 
combined extracts were dried, filtered and concentrated to afford the desired substituted 
aryl iodide which could be further purified by recrystallization. 

15 Step B. To a solution of an appropriately substituted aryl halide methyl ester of 

Step A ( 2 mmol) and an appropriately substituted boronic acid (2 mmol) in 20% aqueous 
acetone was added cesium carbonate (3 mmol) followed by palladium(ll) acetate (60 
jimol). The mixture was heated (70 °C) with stirring for 8-16 hours. The reaction was 
concentrated to remove the acetone after TLC/HPLC analysis indicated the reaction was 

20 complete. The aqueous phase was extracted with ethyl acetate and the combined 
extracts were filtered through a pad of Celite. The filtrate was washed with 5% aqueous 
sodium bicarbonate and brine, dried over anhydrous sodium sulfate, filtered and 
evaporated to dryness. The residue was purified by flash chromatography on silica gel . 

25 Step C. The product from Step B was dissolved in tetrahydrofuran (1 mL) and 2N 

sodium hydroxide (1.5 mL) was added. The mixture was heated (70 °C) for 1.5 hours, 2N 
hydrochloric acid was added and the product extracted with ethyl acetate. The organic 
phase , was dried, filtered and concentrated. The residue was purified by column 
chromatography using ethyl acetate in hexane contaning 1% glacial acetic acid as the 

30 eluant. 

Step D. To a suspension of the carboxylic acid of Step C (60 |imol) in 
dichloromethane (100 jtiL) was added a 0.45 M solution of oxalyl chloride (200 fiL) in 
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dichloromethane followed by dichloromethane (100 |j,L) containing a catalytic amount of 
N,N-dimethylformamide. The mixture was allowed to sit at room temperature for 16 
hours, then the volatiles were removed in vacuo to afford the crude acid chloride. A 
solution of the acid chloride in tetrahydrofuran (0.3 M, 200 pL), was utilized to acylate a 
5 solution (0.3 M, 200 \iL) of an appropriately substituted 10,11-dihydro-5H-pyrrolo [2,1- 
c][1 ,4] benzodiazepine in tetrahydrofuran according to the General Procedure A, Step A. 

General Procedure G 

10 A mixture of an appropriately substituted aryl bromide methyl ester (or an aryl 

iodide methyl ester of General Procedure F, Step A) (8.3 mmol), an appropriately 
substituted boronic acid (9.1 mmol), potassium carbonate (20.8 mmol), tetrabutyl- 
ammonium bromide (or iodide) (8.3 mmol), palladium(ll) acetate and water (8-9 mL) was 
stirred with heating (70 °C) for 1.5 hours, whereupon the reaction was deemed complete 

15 by HPLC analysis. The oily upper layer was extracted with ethyl acetate, the extracts 
washed with brine , dried and concentrated to dryness. The residue was filtered through 
a column of silica gel to provide the desired coupled product of General Procedure F, 
Step B. 

20 General Procedure H 

The coupling of an appropriately substituted aryl bromide methyl ester (or an aryl 
iodide methyl ester of General Procedure F, Step A) (8.3 mmol) to an appropriately 
substituted pyridyl borane was carried out using potassium hydroxide as the base, in the 
25 presence of tetrabutylammonium bromide (or iodide) and a tetrakis(triphenylphoshine) 
palladium (0) catalyst essentially according to the published procedure of M. Ishikura, 
Synthesis, 936-938 (1994), to provide the desired coupled product of General Procedure 
F, Step B. 

30 General Procedure I 

The coupling of an appropriately substituted aryl bromide methyl ester (or an 
iodide methyl ester of General Procedure F, Step A) (8.3 mmol) to an appropriately 
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substituted boronic acid was carried out essentially according to General Procedure F, 
Step B except that the solvent was acetonitrile. 

General Procedure J 

5 

The desired substituted aryl iodide of General Procedure F, Step A was prepared 
by reaction of an appropriately substituted amino carboxylic acid in concentrated 
hydrochloric acid at 0 °C with an aqueous solution of sodium nitrite followed by the 
addition of an aqueous solution of Kl/I 2 at 0 °C, followed by esterification of the resulting 
10 iodo aryl carboxylic acid with methanolic hydrochloric add. 

General Procedure K 

The acylation of an activated appropriately substituted arylpyridine carboxylic acid 
15 of Procedure H was carried out by dissolving the acid (0.06 mmol) in a solution of oxalyl 
chloride in dichloromethane (12 mg/ 200 jxL) followed by a catalytic amount of N,N- 
dimethylformamide in dichloromethane (100 p.L). After stirring at room temperature for 16 
hours, the volatiles were removed and tetrahydrofuran added, followed by the addition of 
a solution of the appropriately substituted 10,11-dihydro-5H-pyrrolo [2,1-c][1,4] 
20 benzodiazepine and N,N-diisopropylethyl amine (1 :2 molar ratio) in tetrahydrofuran. After 
stirring for 20 hours, the reaction was worked up essentially as described in General 
Procedure A, Step A. 

Example 47 

25 {1 0-KB-Chloro-S-methoxy^'-methylEI ,1 '-biphenylM-yl)carbonyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 569.23190 [M+H] + . Calcd. for C33H34CIN4O3: 569.23140 

Example 48 

30 {1 0-IP'-Methoxyll , 1 , -biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrroIo[2, 1 -cj[1 ,4]- 
benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 521.25443 [M+H] + . Calcd. for C32H33N4O3: 521.25472. 
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Example 49 

{1 0-[(2'-Methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -di hydro-5H-pyrrolo- 
[2,1 -c][1 ,4] benzodiazepi n-3-yl}(4-methyl-1 -piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 535.26907 [M+H] + . Calcd. for C33H35N4O3: 535.27037 

5 

Example 50 

{1 0-[(2,2'-Dimethyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -d!hydro-5H-pyrrolo[2,1 -c]- 
[1,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 519.27490 [M+H] + . Calcd. for GssHael^Cfe: 519.27546. 

10 

Example 51 

{1 0-[(3'-Methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-10,1 1 -dihydro-5H-pyrrolo- 
[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-methyl-1 -plperazlnyl)methanone 

HRMS [(+)ESI, m/z]: 535.26968 [M+H] + . Calcd. for CJ3H35N4O3: 535.27037 

15 

Example 52 

{10-[(2'-Methyl[1,1'-biphenyl]-4-yl)carbonyl]>10,11-dihydro-5H-pyrrolo[2,1-c][1,4]- 
benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 505.25870 [M+H] + . Calcd. for C 32 H33N 4 0 2 : 505.25981 

20 

Example 53 

{10-[(2-Methoxy-2 , -methyl[1,1 , -biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanorie 

HRMS [(+)ESI, m/z]: 535.26942 [M+H] + . Calcd for C33H35N4O3: 535.27037 

25 

Example 54 

{10-[(6-Chloro-3,3 , -dimethoxy[1,1 , -blphenyl]-4-yl)carbonyl]-10,11-dihydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-methyl-1 -piperazinyI)methanone 

HRMS [(+)ESI, m/z]: 585.22598 [M+H] + . Calcd. for C33H34CIN4O4: 585.22631. 

30 
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Example 55 

{1 0-[3-M ethoxy-4-(1 -naphthyl)benzoyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]- 
benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 571 .26974 [M+H]*. Calcd. for C36H35N4O3: 571.27037. 

5 

Example 56 

{1 0-[(2,2'-Dlmethoxy[1 ,1'-blphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c]- 
[1 ,4]benzodiazepln-3-yl}(4-methyl-1 -piperazlnyl)methanone 

HRMS [(+)ESI, m/z]: 551 .26482 [M+H]\ Calcd. for CasHssN^O*: 551.26529 

10 

Example 57 

{10-[(2,3'-Dimethoxy[1,1'-biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyiTolo[2,1-c]- 
[1 ,4]benzodiazepin-3-yl}(4-methyl-1 -piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 551.26514 [M+H] + . Calcd. for C^N^: 551.26529 

15 

Example 58 

{10-[2-Chloro-4^1-naphthyl)benzoyl]-10,11<lihydro-5H-pyrrolo[2,1-cl[1,4]- 
benzodlazepin-3-yl}(4-methyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 575.22071 [M+H] + . Calcd. for C35H32CIN4O2: 575.22083 

20 

Example 59 

(4-Methyl-1 ,4-diazepan-1 -yl)(1 0^[2-methyl-2Xtrifluoromethyl)[1 ,1'-biphenyl]-4-yl]- 
carbonyl}-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl)methanone 

HRMS [(+)ESI, m/z]: 587.26266 [M+H]\ Calcd. for C^H^N^: 587.26284 

25 

Example 60 

{lO-Ke-Chloro-S-methoxy-^-methylll.l'-blphenyn-^-yOcarbonyll-IO.H-dihydro-SH 
pyrrolo[2,1-c][1,4]benzodiazepln-3-yl}(4-methyl-1,4-diazepan-1-yl)methanone 

HRMS [(+)ESI, m/z]: 583.24744 [M+H] + . Calcd. for C34H36CIN 4 0 3 : 583.24705 

30 



-124- 



WO 02/083678 



PCT/US02/11527 



Example 61 

{1 0-[(2'-Methoxy[1 ,1 '-biphenyJ]-4-y1)carbony q-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazGpin-3-yl}(4-methyl-1,4-diazepan-1-yl)methanone 

HRMS [(+)ESI, m/z]: 535.26998 [M+H] + . Calcd. for QbHmNUOs: 535.27037 

5 

Example 62 

{1 0-[(2'-Methoxy-2-methy![1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -d ihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}(4-methyl-1,4-diazepan-1-yl)methanone 

HRMS [(+)ESI. m/z]: 549.28533 [M+H] + . Calcd. for C34H 3 7N40 3 : 549.28602 

10 

Example 63 

{1 O^.y-Dimethylll ,r-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dlhydro-5H-pyrroIo[2,1 -c]- 
[1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4-diazepan-1 -yl)methanone 

HRMS [(+)ESI t m/z]: 533.29054 [M+H] + . Calcd. for C34H37N4O2. 533.291 1 1 

15 

Example 64 

{1 0-[(3'-Methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}(4-methyl-1,4-diazepan-1-yl)methanone 

HRMS [(+)ESI, m/z]: 549.28413 [M+H]\ Calcd. for C^lsLA: 549.28602 

20 

Example 65 

{1 0-[(2'-Methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzod iazepin-3-yl}(4-methyl-1 ,4-d iazepan-1 -y l)methanone 

HRMS [(+)ESI, m/z]: 519.27474 [M+H] + . Calcd. for C33H35N4O2 : 519.27546 

25 

Example 66 

{1 0-[(2-Methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -d ihydro-5H-pyrrolo- 
[2 > 1-c][1,4]benzodiazepin-3-yl}(4*methyl-1,4-diazepan-1-yl)methanone 

HRMS [(+)ESI, m/z]: 549.28529 [M+H]* . Calcd. for C34H37N4O3 :. 549.28602 

30 
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Example 67 

{1 0-[(6-Chloro-3,3 , -dimethoxy[1 ,1 '-biphenylJ^-yOcarbonyll-l 0,1 1 -dihydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4-diazepan-1 -yl) methanone 

HRMS [(+)ESI, mfz]: 599.24153 [M+H] + . Calcd. for C34H36CIN4O4: 599.24196 

5 

Example 68 

{1 0-[3-Methoxy-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodlazepin-3-yl}(4-methyl-1,4-diazepan-1-yl)methanone 

HRMS [ESI(+), m/z]: 585.28342 [M+H] + . Calcd. for C37H37N4O3: 585.28602 

10 

Example 69 

{1 0-[(2,2'-Dimethoxy[1 ,1 *-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c]- 
[1,4]benzodiazepin-3-yl}(4-methyl-1,4-diazepan-1-yl)methanone 

HRMS [(+)ESI, m/z]: 565.28058 [M+H]* . Calcd. for C37H37N4O3: 565.28094 

15 

Example 70 

{1 0-[(2,3'-Dimethoxy[1 ,1 '-biphenyll^yOcarbonyq-l 0,1 1 -dihydro-5H-pyrrolo[2,1 -c]- 
[1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4-diazepan-1 -yl)methanone 

HRMS [(+)ESI, m/z]: 565.28111 [M+H] + . Calcd. for C34H37N4O4 : 565.28094 

20 

Example 71 

{1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4] benzo- 
diazepi n-3-yl}(4-methyl-1 ,4-diazepan-1 -yl) methanone 

HRMS [(+)ESI, m/z]: 589.23633 [M+H] + . Calcd. for C36H34CIN 4 0 2 : 589.23648 

25 

Example 72 

N-[3-(Dimethylamino)propyl]-10-[(2'-methoxy-2-methyl[1,1 , -biphenyl]-4-yl)- 
carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 537.28687 [M+H] + . Calcd. for C33H37N4O3 : 537.28602 

30 
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Example 73 

N-[3-(Dimethy!amino)propyl]-1 0-[(2,2'-dimethyl[1 ,1 M>iphenyl]-4-yl)carbonyI]-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 521.29049 [M+H] + . Calcd. for C33H37N4O2: 521.29111 

5 

Example 74 

N-[3-(Dimethylamino)propyI]-1 O-KS'-methoxy-i-methylll ,1 '-biphenyl]-4-yl)- 
carbonyl]-1 0,1 1 -di hydro-5H-pyrrolo[2,1 -c][1 ,4]be nzod iazepine-3-carboxamide 

HRMS [ESI(+), m/z]: 537.28588 [M+H] + . Calcd. for C33H37N4O3 : 537.28602 

10 

Example 75 

N-[3-(Dimethylamino)propyl]-10-^ 

dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 523.26977 [M+H] + . Calcd. for C32H35N4O3 : 523.27037 

15 

Example 76 

N-[3-(Dimethylamino)propyl]-1 0-[(2'-methyl[1 ,1 v -biphenyl]-4-yl)carbonyl]-1 0,1 1- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 507.27437 [M+H] + . Calcd. for CaaHasN^: 507.27546 

20 

Example 77 

N-[3-(Dimethylami no) propyl]-1 0-[(2-methoxy-2'-methyl[1 ,1 '-biphenyn^-yl)- 
carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 537.28577 [M+Hf . Calcd. for CaaH/N^ : 537.28602 

25 

Example 78 

1 0-[(6-ChIoro-3-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[3-(dimethyl- 
amino)propyl]-1 0, 1 1 -dihydro-5H-pyrro lo[2,1 -c][1 ,4]benzod iazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 571.24731 [M+H] + . Calcd. for C33H36CIN4O3 : 571.24705 

30 
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Example 79 

lO-Ke-Chloro-S.a'-dimethoxyll^'-biphenyll-^yOcarbonyll-N-p^dlmethylamino)- 
propyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 587.24161 [M+H] + . Calcd. for C33H36CIN4O4: 587.24196 

5 

Example 80 

N-[3-(Dimethylamino)propyl]-10-[3-methoxy-4-(1-naphthyl)benzoyl]-10,11-dihydro- 
5H-pyrrolo[2,1 -c][1 ,4] benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 573.28422 [M+H] + . Calcd. for Ca^^Oa : 573.28602 

10 

Example 81 

1 0-[(2,2'-Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[3-(dlmethylamino)propyl] - 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 553.27855 [M+H]* . Calcd. for C33H37N4O4 : 553.28094 

15 

Example 82 

1 0-[(2,3'-Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[3-(dimethylamlno)propyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4] benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 553.28083 [M+Hf . Calcd. for C33H37N4O4 : 553.28094 

20 

Example 83 

10-[2-Chloro-4-(1-naphthyl)benzoyl]-N-[3-(dimethylamino)propyl]-10,11-dihydro-5H 
pyrrolo[2, 1 -c] [1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 577.23637 [M+H] + . Calcd. for C35H34CIN4O2 : 577.23648 

25 

Example 84 

N-[3-(Dimethylamino)propyl]-1 0-{[2-methyl-2'-(trifluoromethyl)[1 ,1 '-biphenyl]-4- 
yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 .4]benzodiazepi ne-3-carboxamide 

HRMS [(+),ESI m/z]: 575.26427 [M+H] + . Calcd. for CaaHasFalVUOz : 575.26284 

30 
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Example 85 

N-[2-<Dimethylamino)ethyl]-N-methyM 0^[2-methyl-2Xtrifluoromethyl)[1 ,1 '-bi- 

phenylH-yl]carbonyl}-10,11<lihyd^^^ 

carboxamide 

5 HRMS [(+)ESI, m/z]: 575.26180 [M+Hf . Calcd. for C33H34F3N4O2: 575.26284 
Example 86 

10-[(6-Chloro-3-methoxy-2 v -methyl[1 y 1'-biphenyl]-4-yl)carbonyl]-N-[2- 
(dimethylamino)ethyl]-N-methyl-1 0,1 1 -dihydro-5H-pyrrolo[2,1 - 
1 0 c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 571.24735 [M+Hf. Calcd. for C33H36CIN4O3: 571.24705 

Example 87 

lO-KB-Chloro^S'^imethoxyll,! 1 ^ 
1 5 ethyl]-N-methyl-1 0,11 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazeplne-3-carboxamlde 

HRMS [(+)ESI, m/z]: 587.24165 [M+H]\ Calcd. for C^HaeCIN^: 587.24196 

Example 88 

N-[2-(Dimethylamino)ethyI]-10-[(2 > -methoxy-2*methyl[1 y 1 v -biphenyl]-4-yl)carbonyl]- 
20 N-methyl-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 537.28481 [M+H] + . Calcd. for C33H37N4O3 : 537.28602 

Example 89 

N42-(Dimethylamino)ethyI]-10-[(3^ 
25 N-methyl-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESl, m/z]: 537.28523 [M+H] + . Calcd. for C33H37N4O3: 537.28602 

Example 90 

N-[2-(Dimethylamino)ethyl]-™^^ 
30 1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 523.26992 [M+H] + . Calcd. for CsaHaslSUOa: 523.27037 
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Example 91 

N-[2KDimethylamino)ethyl]-N-methyl-10-[(2 , -methyl[1,1'-biphenyl]-4-yl)carbonyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 507.27458 [M+H] + . Calcd. for Cg^N^ : 507.27546 

5 

Example 92 

N-[2-(Dimethylamino)ethyl]-1 0-[(2-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]- 
N-methyI-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c] [1 ,4] benzod iazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 537.28550 [M+H] + . Calcd. for CssH^Oa : 537.28602 

10 

Example 93 

N-[2-(Dimethylamino)ethyl]-10-[3-methoxy-4-(1-naphthyl)benzoyl]-N-methyl-10,11- 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 573.28467 [M+H] + . Calcd. for C^yN^: 573.28602 

15 

Example 94 

10-[(2,2'-Dimethoxy[1,r-blphenyl]-4-yl)carbonyl]-N-[2-(dimethylamino)ethyl]-N- 
methyl-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 553.28019 [M+H] + . Calcd. for C33H37N4O4 : 553.28094 

20 

Example 95 

10-[(2,3'-Dimethoxy[1,1 , -biphenyl]-4-yl)carbonyl]-N-[2-(dimethylamino)ethyl]-N- 
methyl-1 0,1 1 -dlhydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 553.28093 [M+H] + . Calcd. for C33H37N4O4 : 553.28094 

25 

Example 96 

1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-N-[2-(dimethylamino)ethyl]-N-methyl-1 0,1 1 - 
dihydro-5H-pyrro!o[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 577.23624 [M+H] + . Calcd. for GsstfaCINAi : 577.23648 

30 
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Example 97 

N-[3-(Dimethylamino)propyl]-N-methyM^^ 

phenyl]-4-y l]carbonyl}-1 0,1 1 -dihydro-5H-pyrroIo[2,1 -c][1 ,4]benzodiazepine-3- 
carboxamide 

5 HRMS [(+)ESI, m/z]: 589.27641 [M+H]*. Calcd. for C34H 3 6F3N 4 0 2 : 589.27849 
Example 98 

1 0-[(6-Chloro-3-methoxy-2'-methyl[1 ,1 f -biphenyl]-4-yl)carbonyI]-N -[3-(dimethyl- 
amino)propy l]-N-methyI-1 0,1 1 -dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3- 
10 carboxamide 

HRMS [(+)ESI, m/z]: 585.26286 [M+H]*. Calcd. for C34H38CIN4O3: 585.26270 

Example 99 

1 0-Ke-Chloro-S^-dimethoxyll ,1 '-blphenyl]-4-yl)carbonyI]-N-[3-{d imethylamino)- 
15 propyl]-N-methyl-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3- 
carboxamide 

HRMS [ESI(+), m/z]: 601.25755 [M+H] + . Calcd. for C34H38CIN4O4. 601.25761 

Example 100 
20 N-[3«(Dimethylamino)propyl]-10-[(2^ 

yl]-N-methyl-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 551.30068 [M+H] + . Calcd. for C34H39N4O3 : 551.30167 

Example 101 
25 N^3-(Dimethy!amino)propyl]-10^ 

methyl -1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 535.30614 [M+H] + . Calcd. for C34H3gN 4 02 : 535.30676 

Example 102 
30 N-[3-(Dimethylamino)propyl]-10^ 

yl]-N-methyl-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 551.30006 [M+H] + . Calcd. for C34H 3 9N 4 0 3 : 551.30167 
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Example 103 

N-[3«(Dimethylami no) propyl]^ 

methyl-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine~3-carboxamide 

HRMS [(+)ESI, m/z]: 537.28544 [M+H] + . Calcd. for C33H37N4O3 : 537.28602 

5 

Example 104 

N-[3-(Dimethylamino)propyl]-N-methyl-1 0-[(2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4] benzodiazepine-3-carboxamide 

HRMS [(+)ESI m/z]: 521.28955 [M+H] + . Calcd. for C33H37N 4 0 2 : 521.29111 

10 

Example 105 

N-[3-(D imethylamino) propyl]-1 0-[(2-methoxy-2'-methyI[1 ,1 v -biphenyl]-4-yl)carbon- 
yl]-N -methyl-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c] [1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 551.30117 [M+Hf . Calcd. for C34H39N4O3 : 551.30167 

15 

Example 106 

N-[3-(Dimethylamino) propyl]-1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-N-methyl-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 587.30108 [M+H] + . Calcd. for C37H39N4O3: 587.30167 

20 

Example 107 

1 0-[(2,2'-Dimethoxy[1 ,1 , -biphenyl]-4-yl)carbony l]-N-[3-(dimethylam ino)propy l]-N- 
methyl-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 567.29434 [M+H] + . Calcd. for C34H39N4O4: 567.29659 

25 

Example 108 

10-[(2,3MDimethoxy[1,1^biphenyl]-4-yl)^ 

methyl-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 567.29641 [M+H]* . Calcd. for C34H39N4O4: 567.29659 

30 
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Example 109 

1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-N-[3-(dimethylamino)propyl]-N-methyl-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 591.25210 [M+Hf . Calcd. for CaeHaeCIN^: 591.25213 

5 

Example 110 

{lO-Ke-Chloro-S-methoxy^'-methylll^'-biphenyll^-ylJcarbonylJ-IO.H-dihydro-SH- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl] methanone 

HRMS [(+)ESI, m/z]: 637.29447 [M+H] + . Calcd. for C^CII^Oa: 637.29400 

10 

Example 111 

{1 0-[(2'-Methoxy[1 ,1 '-blphenyl] -4-yl)carbonyl]-1 0,1 1 -dlhydro-5H-pyrrolo[2,1 -c] [1 ,4]- 
benzodiazepin-3-yl}[4-(1 -piperidinyl)-1 -piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 589.31729 [M+H] + . Calcd. for C37H41N4O3: 589.31732 

15 

Example 112 

{10-[(2-Methyl-2'-methoxy[1,1'-biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 603.33228 [M+H] + . Calcd. for C38H43N4O3: 603.33297 

20 

Example 113 

{10-[(2-Methyl-2'-methyl[1,1'-biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1- 
c][1 ,4]benzodiazepin-3-yl}[4-(1 -piperidinyl)-1 -piperidinyl] methanone 

HRMS [(+)ESI, m/z]: 587.33759 [M+H] + . Calcd. for CnHa^Cfe 587.33806 

25 

1 

Example 114 

{1 0-[(2«Methyl-3'-methoxy[1 ,1 '-biphenylH-yOcarbonylJ-l 0,1 1 -dihydro-5H-pyrroIo- 
[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 603.33180 [M+H] + . Calcd. for C38H43N4O3: 603.33297 
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Example 115 

{1 0-[(2'-Methyl[1 ,1 '-biphenyl]-4.yt)carbonyl]-1 0,1 1 -dihydro-5H-pyrrojo[2,1 -c][1 ,4]- 
benzodiazepin-3-yl}[4-(1 -piperidinyl)-1 -piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 573.32176 [M+H] + . Calcd. for C 3 7H 41 N40 2 : 573.32241 

5 

Example 116 

{10-[(2-Methoxy-2'-methyl[1,1'-biphenyl]^-yl)carbonyl].10,11-dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 603.33259 [M+H] + . Calcd. for C38H43N4O3: 603.33297 

10 

Example 117 

{1 0-[(6-Chloro-3-methoxy-3'-methoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro- 
5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-piperidlnyl)-1-piperldinyl]methanone 

HRMS [(+)ESI, m/z]: 653.28981 [M+H] + . Calcd. for C38H42CIN4O4: 653.28891 

15 

Example 118 . ■ 

{1 0-[3-Methoxy-4-(1 -naphthyl)-benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepin-3-yl}[4-(1-piperidinyI)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 639.33115 [M+H] + . Calcd. for C41H43N4O3: 639.33297 

20 

Example 119 

{1 0-[(2,2'-Dimethoxy-[1 ,1 '-biphenyl]"4-yl)carbonyl]-1 0,1 1 -dlhydro-5H-pyrrolo[2,1 -c]- 
[1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 619.32688 [M+H] + . Calcd. for C^ISM^: 619.32789 

25 

Example 120 

{10-[(2,3'-Dlmethoxy-[1,1'-biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c]- 
[1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 619.32835 [M+H] + . Calcd. for 0,^43^04: 619.32789 

30 
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Example 121 

{10-[(2-Chloro-4-(1-naphthyl)benzoyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzo- 
diazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 643.28413 [M+H] + . Calcd. for C40H40CIN4O2: 643.28343 

5 

Example 122 

{10-[(2-Methyl-2'-(trifluoromethyl) -[1,1 '-biphenyl]-4-yl)carbonyl]- 10,11 -dihydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}[4-(1 -piperidinyl)-1 -piperidinyl] methanone 

HRMS [(+)ESI, m/z]: 641.30863 [M+H] + . Calcd. for C38H40F3N4O2: 641.30979 

10 

Example 123 

N-[3-(1 H-lmidazol-1 -yl)propyl]-1 0-[(2'-methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl) carbon- 
yl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 560.26553 [M+H] + . Calcd. for C34H34N5O3: 560.26562 

15 

Example 124 

10-[(2,2'-Dimethyl[1,1'-biphenyl]-4-yl)carbonyl]-N-[3-(1H-imidazol-1-yl)propyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 544.26958 [M+H] + . Calcd. for C^NgO;,: 544.27071 

20 

Example 125 

N-p^lH-Imidazol-l-ylJpropyll-IO-KS'-methoxy^-methylll.r-biphenyl]^- 
yl)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamlde 

HRMS [(+)ESI, m/z]: 560.26510 [M+H] + . Calcd. for C^H^N-Ai: 560.26562 

25 

Example 126 

N-[3-(1H-lmida2oM-yl)propyn-10-[(2'-methoxy[1,1 , -biphenyl]-4-yl)carbonyl]-10,11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 546.24888 [M+H] + . Calcd. for C33H32N5O3: 546.24997 

30 
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Example 127 

N-[3-(1 H-lmidazol-1-yl)propyl]-1 0-[(2'-methyl[1 ,1 '-blphenyl]-4-yl)carbonyl]-10,1 1- 
dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzodiazepi ne-3-carboxamide 

HRMS [(+)ESI, m/J: 530.25497 [M+H] + . Calcd. for CaaHaaNsO* 530.25506 

5 

Example 128 

N-IS-tlH-lmidazol-l-yOpropyll-IO-^-methoxy-r-methylll.r-blphenyll-A-yl)- 
carbonyl]-10,11-dlhydro-5H-pyrrolo[2,1-c][1,4]benzodlazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 560.26575 [M+HJ* . Calcd. for C34H34N6O3: 560.26562 

10 

Example 129 

1 0-[(6-Chloro-3-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[3-(1 H-imidazol- 
1 -yl)propyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 594.22579 [M+H] + . Calcd. for C34H33CINSO3: 594.22665 

15 

Example 130 

lO-Ke-Chloro-S.y-dimethoxyll.r-biphenyll^-yOcarbonyn-N-IS-tlH-imldazol-l-yl)- 
propyl]-10,1 1 -dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 610.22084 [M+H] + . Calcd. for C^HaadNeCfc 610.22156 

20 

Example 131 

N-[3-(1 H-lmidazol-1 -yl)propyl]-1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro- 
5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 596.26527 [ M+Hf . Calcd. for C37H34N5O3: 596.26562 

25 

Example 132 

1 0-[(2,2'-Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[3-(1 H-imidazoI-1 -yl)propyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 576.26044 [M+H] + . Calcd. for C34H34N504.- 576.26054 

30 
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Example 133 

1 0-[(2,3'-Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[3-(1 H-imidazol-1 -yl)propyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 576.26011 [M+H] + . Calcd. for C34H34N 5 0 4 : 576.26054 

5 

Example 134 

1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-N-[3-(1 H-imidazol-1 -yl)propyl]-1 0,1 1 -dihydro- 
5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 600.21491 [M+H] + . Calcd. forC36H 3 iCIN 5 0 2 : 600.21608 

10 

Example 135 

N-[3-(1H-lmidazol-1-yl)propyl]-10-{[2-methyl-2'-(trmuoromethyl)[1 > 1'-biphenyl]-4-yl]- 
carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzodiazepi ne-3-carboxamide 

HRMS [(+)ESI, m/z]: 598.24213 [M+H] + . Calcd. for C34H 31 F3N 5 0 2 : 598.24244 

15 

Example 136 

{lO-Ue-Chloro-S-methoxy-Z-methylll.r-biphenyll^-yOcarbonyll-IO.H-dihydro-SH- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 623.27800 [M+Hf . Calcd. for C37H40CIN4O3: 623.27835 

20 

Example 137 

{1 0-[(2'-Methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 589.31713 [M+H] + . Calcd. for CarH^N^: 589.31732 

25 

Example 138 

{10-[(2,2 , -Dlmethyl[1,1 , -biphenyl]-4-yl)carbonyll-10,11-dihydro-5H-pyrrolo[2,1-c]- 
[1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 573.32179 [M+H] + . Calcd. for C37H41N4O2: 573.32241 

30 
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Example 139 

{1 0-[(3'-Methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 589.31726 [M+H] + . Calcd. for C 3 7H4iN 4 0 3 : 589.31732 

5 

Example 140 

{10-[(2 , -Methoxy[1,1 , -biphenyl]-4-y|)carbonyl]-10,11-dlhydro-5H-pyrrolo[2,1-c][1,4]- 
benzodiazepin-3-yl}[4-(1-pyrro!idinyl)-1-piperldinyl]methanone 

HRMS [(+)ESI, m/z]: 575.30111 [M+H] + . Calcd. for CseHasN^: 575.30167 

10 

Example 141 

{10-[(2 , -Methyl[1,1'-blphenyl]-4-yl)carbonyl]-10,11-dlhydro-5H-pyrrolo[2,1-cJ[1,4]- 
benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1 -piper idinyl]methanone 

HRMS [(+)ESl, m/z]: 559.30724 [M+H] + . Calcd. for CseHggN^: 559.30676 

15 

Example 142 

{lO-p-Methoxy^'-methyHI^'-biphenyll^-yOcarbonyll-IO.H-dihydro-SH-pyrrolo- 
[2,1 -c][1 ,4] benzodiazepi n-3-yl}[4-{1 -pyrrolidinyl)-1 -piperidinyl] methanone 

HRMS [(+)ESI, m/z]: 589.31 781 [M+H] + . Calcd. for C37H41N4O3: 589.31 732 

20 

Example 143 

{1 0-[(6-Chloro-3,3 , -dimethoxy[1 ,1 '-biphenylM-yOcarbonyll-l 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 639.27294 [M+H] + . Calcd. for C37H40CIN4O4: 639.27326 

25 

Example 144 

{1 0-[3-Methoxy-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepin-3-y l}[4-(1 -pyrrolidinyl)-1 -piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 625.31794 [M+H] + . Calcd. for C4oH4 1 N 4 0 3 : 625.31732 

30 
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Example 145 

{lO-Ka^-Dimethoxyn.l'-biphenyll-^yOcarbonyll-IO.II-dihydro-SH-pyrrolop.l-c]- 
[1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyI]methanone 

HRMS [(+)ESI, m/z]: 605.31251 [M+H] + . Calcd. for C37H41N4O4: 605.31224 

5 

Example 146 

{1 O-H^'-Dimethoxy [1 ,1 '-biphenylJ-^yOcarbonyll-l 0,1 1-dihydro-5H-pyrrolo[2,1 -c]- 
[1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z: 605.31137 [M+Hf . Calcd. for C37H41N4O4: 605.31224 

10 

Example 147 

{1 0-[2-C hloro-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzo- 
diazepin-3-yl}[4-(1 -pyrrolidinyl)-1 -piperidinyQmethanone 

HRMS [(+)ESI, m/z]: 629.26756 [M+H]* . Calcd. for C39H38CIN4O2: 629.26778 

15 

Example 148 

(10^[2-Methyl-2Mtrifluoromemyl^ 

pyrrolo[2,1-c][1,4]benzodiazepin-3-yl)[4-(1-pyrrolidinyl)-1-piperidinyl]methanone 

HRMS [(+)ESI, m/z]: 627.29365 [M+H]* . Calcd. for CayHaaFaN^: 627.29414 

20 

Example 149 

10-[(2'-Methoxy-2-methyl[1,1'-biphenyl]-4.y|)carbonyl]-N-[2-(1-piperidinyl)ethyl]- 
1 0,1 1 -di hydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazeplne-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30179 [M+Hf . Calcd. for CasHa^CV. 563.30167 

25 

Example 150 

1 0-[(2,2'-Dimethyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[2-(1 -piperidinyl)ethyl]-10,1 1 - 
dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+) ESI, m/z]: 547.30585 [M+H]* . Calcd. for C35H39N4O2: 547.30676 

30 
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Example 151 

10-[(3'-Methoxy-2-methyl[1,1'-biphenyl]-4-yl)carbonyl]-N-[2-(1-piperidinyl)ethyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepi ne-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30189 [M+H] + . Calcd. for C35H39N4O3: 563.30167 

5 

Example 152 

lO-Kr-Methoxyll.r-biphenyll-^yOcarbonyll-N-p-tl-piperidlnyOethyll-IO.H- 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 549.28510 [M+H] + . Calcd. for C34H37N4O3: 549.28602 

10 

Example 153 

10-[(2^Methyl[1,1"-blphenyl]-4-yl)carbonyl]-N-[2-(1-piperidinyl)ethyl]-10,11-dihydro- 
5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 533.29111 [M+H] + . Calcd. for C34H37N4O2. 533.29111 

15 

Example 154 

10-[(2-Methoxy-2'-methyl[1,r-biphenyl]-4-yl)carbonyl]-N-[2-(1-piperidinyl)ethyl]- 
1 0, 1 1 -dihydro-5H-py rrolo[2,1 -c][1 ,4] benzodiazepi ne-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30195 [M+H] + . Calcd. for C35H39N4O3: 563.30167 

20 

Example 155 

1 0-[(6-Chloro-3-met hoxy-2'-methyl [1 ,1 , -biphenyl]-4-yI)carbonyl]-N-[2-(1 -piperidin- 
yl)ethyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 597.26203 [M+H] + . Calcd. for C35H38CIN4O3: 597.26270 

25 

Example 156 

1 0-[(6-Chloro-3,3'-dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[2-(1 -piperidinyl)ethyl]- 
10,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 613.25706 [M+H] + . Calcd. for C35H38CIN4O4: 613.25761 

30 
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Example 157 

1 0-[3-Methoxy-4-(1 -naphthy l)benzoyl]-N-[2-(1 -piperidinyl)ethyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1 -c][1 ,4] benzodiazepi ne-3-carboxamide 

HRMS [(+)ESI, m/z]: 599.30190 [M+H] + . Calcd. for C38H39N4O3: 599.30167 

5 

Example 158 

^-[(^•-Dimethoxyll.l'-blphenyll^-yOcarbonyll-N-^KI-piperidinyOethyll-IO.H- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 579.29668 [M+H] + . Calcd. for C35H39N4O4: 579.29659 

10 

Example 159 

1 0-[(2,3'-Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[2-(1 -plperldlnyl)ethyl]-10,1 1- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

. HRMS [(+)ESI, m/z]: 579.29558 [M+H] + . Calcd. for C35H39N4O4. 579.29659 

15 

Example 160 

1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-N-[2-(1 -piperidi nyl)ethyl]-1 0,1 1 -di hydro-5H- 
pyrrolo[2,1 -c][1 ,4] benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 603.25172 [M+H] + . Calcd. for C 3 7H3 6 CIN 4 0 2 : 603.25213 

20 

Example 161 

lO-iP-Methyl^MtrifluoromethyOEI.r-biphenyn^-yllcarbonylhN-^HI-piperidinyl)- 
ethyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 601.27838 [M+H] + . Calcd. for C35H36F3N4O2: 601.27849 

25 

Example 162 

10-[(2'-Methoxy>2-methyl[1,1'-biphenyl]-4-yl)carbonyl]-N-[2-(1-methyl-2-pyrrolidin- 
yl)ethy l]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c] [1 ,4] benzod iazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30191 [M+H] + . Calcd. for CssHa^Oa: 563.30167 

30 
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Example 163 

10-[(2,2 , -Dimethyl[1,1 , -biphenyl]-4-yl)carbonyl]-N-[2-(1-methyl-2-pyrrolidinyl)ethyll- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 547.30573 [M+H]\ Calcd. for C35H3 9 N 4 02: 547.30676 

5 

Example 164 

10-[(3'-Methoxy-2-methyl[1,1'-blphenyl]-4-yl)carbonyl]-N-[2-(1-methyl-2-pyrrolidin- 
yl)ethyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30176 [M+H] + . Calcd. for C35H39N4O3: 563.30167 

10 

Example 165 

1 0-[(2 , -Methoxy[1 ,1 '-blphenyl]-4-yl)carbonyl]-N-[2-(1 -methyl-2-pyrrolidinyl)ethyl]- 
1 0,1 1 -dihydro-5H-pyrroIo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 549.28483 [M+H] + . Calcd. for C34H37N4O3: 549.28602 

15 

Example 166 

1 0-[(2'-Methyl[1 ,1 '-blphenyl]-4-yl)carbonyl]-N-[2-(1 -methyl-2-pyrrolidinyl)ethyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 533.29125 [M+H] + . Calcd. for CwHarNiO* 533.29111 

20 

Example 167 

10-[(2-Methoxy-2 , -methyl[1,1'-biphenyl]-4-yl)carbonyl]-N-[2-(1-methyl-2-pyrrolidin> 
yl)ethyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30226 [M+H]* . Calcd. for C35H39N4O3: 563.30167 

25 

Example 168 

1 0-[(6-Chloro-3-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[2-(1 -methyl-2- 
pyrrolidinyl)ethyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
carboxamide 

30 HRMS [(+)ESI, m/z]: 597.26179 [M+H] + . Calcd. for CasHseClf^Oa: 597.26270 
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Example 169 

1 0-K6-Chloro-3,3'-dimethoxy[1 ,1 ^biphenylM-yl)carbonyl]-N-[2-(1 -methyl-2- 
pyrrolidinyl)ethy l]-1 0,1 1 -di hydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
carboxamide 

5 HRMS [(+)ESI, m/z]: 613.25723 [M+H] + . Calcd. for C35H38CIN4O4: 613.25761 
Example 170 

1 0-[3-Methoxy-4-(1 -naphthyl)benzoyl]-N-[2-(1 -methyl-2-pyrrolidinyl)ethyl]-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

10 HRMS [(+)ESI, m/z]: 599.30196 [M+H] + . Calcd. for C38H39N4O3: 599.30167 

Example 171 

10-[(2,2^Dimethoxy[1,1M3ipheny^ 

pyrrol idinyl)ethyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
15 carboxamide 

HRMS [(+)ESI, m/z]: 579.29682 [M+H] + . Calcd. for C^t^CV. 579.29659 

Example 172 

lO-^^'-Dimethoxyn.r-biphenyn^-yOcarbonyll-N-P-O -methyl -2-pyrrolidinyl)- 
20 ethy l]-1 0,1 1 -dihydro-5H-pyrrolo[2,l -c][1 ,4]benzodiazepine-3«carboxamide 

HRMS [(+)ESI, m/z]: 579.29546 [M+H] + . Calcd. for C35H39N4O4: 579.29659 

Example 173 

1 0-[2-Chloro-4-(1 -naphthyl) benzoyl]-N-[2-(1 -methyl-2-pyrrol idinyl)ethyl]-1 0,1 1 - 
25 dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 603.25172 [M+H] + . Calcd. for C 3 7H36CIN 4 0 2 : 603.25213 

Example 174 

N-[2-(1 -Methyl-2-pyrrolidinyl)ethyl]-1 0-{[2-methyl-2Xtrifluoromethyl)[1 ,1 '-biphenyl] 
30 4-yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 601.27811 [M+H] + - Calcd. for CasH^^r 601.27849 



-143- 



WO 02/083678 



PCT/US02/11527 



Example 175 

1 0-Ka'-Methoxy^-methyltl ,1 f -blphenyl]-4-yl)carbonyl]-N-methyl-N-(1 -methyl-4- 
piperidinyl)-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30205 [M+H] + . Calcd. for C35H39N4O3: 563.30167 

5 

Example 176 

1 0-[(3'-Methoxy-2-methyl[1 ,1 '-biphenyI]-4-yl)carbonyl]-N-methyl-N-(1 -methyl-4- 
piperidinyl)-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30249 [M+H] + . Calcd. for C35H39N4O3: 563.30167 

10 

Example 177 

1 0-[(2'-Methoxy [1 ,1 v -biphenyl]-4-yI)carbonyl]-N-methyl-N-(1 -methyl-4-plperidinyl)- 
10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 549.28510 [M+H] + . Calcd. for C34H37N4O3: 549.28602 

15 

Example 178 

N-Methyl-1 G-[(2^methyl[^ 

1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepi ne-3-carboxamide 

. HRMS [(+)ESI, m/z]: 533.29178 tM+H] + . Calcd. for C^Har^O* 533.291 11 

20 

Example 179 

1 0-[(2-Methoxy-2'-methyl[1 y 1 v -biphenyl]-4-yl)carbonyl]-N-methyl-N-(1 Hnethyl-4- 
piperidinyI)-10,11<lihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepJne-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.30250 [M+H] + . Calcd. for C35H39N4O3: 563.30167 

25 

Example 180 

lO-Ke^hloro^-methoxy-^-meta 

methyl-4-piperidinyl)-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3- 
carboxamide 

30 HRMS [(+)ESI, m/z]: 597.26325 [M+H] + . Calcd. for CasHasCINLAj: 597.26270 
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Example 181 

1 0-[(6-Chloro-3,3'-dimethoxy[1 ,1 , -biphenyl]-4-yI)carbonyl]-N-methyl-N-(1 -methyl-4- 
piperidinyl)-10,11-dihydro^H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxam 

HRMS [(+)ESI. m/z]: 613.25636 [M+H] + . Calcd. for C35H38CIN4O4: 613.25761 

5 

Example 182 

1 0-[3-Methoxy-4-(1 -naphthyl)benzoyl]-N-methyl-N-(1 -methyl*4-piperidinyl)-1 0,1 1 - 
dihydro-SH-pyrrolopj-clEl^lbenzodiazepine-S-carboxamide 

HRMS [(+)ESI, m/z]: 599.30260 [M+H] + - Calcd. for C38H39N4O3: 599.30167 

10 

Example 183 

1 0-[(2,2"-Dimethoxy[1 ,1 '-bipheny l]-4-yl)carbony l]-N-methyl-N-(1 -methyl-4- 
piperidinyi)-10,1 1 -dihydro-5H-pyrrolo[2 9 1-c][1 ,4]benzodlazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 579.2971 1 [M+H] + . Calcd. for C35H39N4O4: 579.29659 

15 

Example 184 

N-Methyl-N-(lHmethyl^piperM^ 

biphenyl]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
carboxamide 

20 HRMS [(+)ESI, m/z]: 601.27917 [M+H] + . Calcd. for C35H36F3N4O2: 601.27849 
Example 185 

1 0-[(2 , -Methoxy-2-methyl[1 ,1 , -blphenyl]-4-yl)carbonyl].N-methyI-N-(1 -methyl-3- 
pyrroIidinyl)-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]be nzodiazepine-3-carboxamide 

25 HRMS [(+)ESI, m/z]: 549.28649 [M+H] + . Calcd. for C34H37N4O3: 549.28602 

Example 186 

1 0-[(3'-Methoxy-2-methyl[1 ,1 '-bipheny l]-4-y I) carbonyl]-N-met hy l-N-(1 -methy I-3- 
pyrrolidinyO-1 0, 1 1 -di hydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

30 HRMS [(+)ESI, m/z]: 549.28621 [M+H] + . Calcd. for C34H37N4O3: 549.28602 
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Example 187 

10-[(2'-Nlethoxy[1 ,1 ^-biphenyll-A-yOcarbonyll-N-methyl-N-tl -methyI-3-pyrrolidinyI)- 
10J1-dihydro-5H-pyrrolo[2,1-c][1,4]ben2Odia2epine-3-carboxamide 

HRMS [(+)ESI, m/z]: 535.26930 [M+H] + . Calcd. for C33H35N4O3: 535.27037 

5 

Example 188 
N-MethyMO-Kr-m^ 

10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI. m/z]: 519.27588 [M+H] + . Calcd. for C33H35N4O2: 519.27546 

10 

Example 189 

1 0-[(2-Methoxy-2 , -methyl[1 ,1 '-biphenyI]-4-yl)carbonyl] -N-methyl-N-(1 -methyl-3- 
pyrrolidinyl)-10J1-dihydro-5H-pyrrolo[2J-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 549.28615 [M+H] + . Calcd. for C^HyN^: 549.28602 

15 

Example 190 

1 0-[(6-Chloro-3-methoxy-2 f -methyl[1 ,1 "-bipheny I] -4-y l)carb onyl]-N -methy l-N-(1 - 
methyl -3-pyrrolidinyl)-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
carboxamide 

20 HRMS [(+)ESI, m/z]: 583.24598 [M+H] + . Calcd. for C34H36CIN4O3: 583.24705 
Example 191 

104(6^hloro-3,3^imethoxy[1,1^biph^^ 

pyrrolidinyl)-10 f 1lHjihydro-5H-pyrrolo[2,1^][1 9 4]benzodiazepine^-carboxamide 

25 HRMS [(+)ESI, m/z]: 599.24156 [M+Hf . Calcd. for C34H36CIN4O4: 599.24196 

Example 192 

1 0-[3-Methoxy-4-(1 -naphthyl) benzoyl] -N-methyl-N-(1 -met hyl-3-pyrrolidinyl)-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

30 HRMS [(+)ESI, m/z]: 585.28612 [M+H] + - Calcd. for C37HS7N4Q3: 585.28602 
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Example 193 

1 0-[(2,2'-Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-methyl-N-(1 -methyl-3- 
pyrrolidinyl)-10,11-dihydro-5H-pyrrolo^^ 

HRMS [(+)ESI, m/z]: 565.28108 [M+H] + . Calcd. for C34H37N4O4: 565.28094 

5 

Example 194 
N-Methyl«N-(1-methyl^ 

biphenyl]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
carboxamide 

10 HRMS [ESI(+). m/z]: 587.26289 [M+H] + . Calcd. for C34H34F3N4O2: 587.26284 
Example 195 

{4-[2-(DImethyIamino)ethyl]-1 -plperazi nylRI 0-[(2'-methoxy-2-methy l[1 ,1 '-biphenyl]- 
4-yI)carbonyl]-1 0,1 1 -dihydro-5H~pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

15 HRMS [(+)ESI, m/z]: 592.32843 [M+H] + . Calcd. for C36H42N5O3: 592.32822 

Example 196 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinyl}(1 0-{[2-methyl-2'-(trifluoromethyl)[1 ,1 '- 
biphenyl]«4-yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3- 
20 yl)methanone 

HRMS [(+)ESI, m/z]: 630.30472 [M+H] + . Calcd. for C36H39F3N 5 0 2 : 630.30504 

Example 197 

{1 0-Ke-Chloro-S-methoxy-y-methyl [1 ,1 , -biphenyl]-4-yl)carbonyll-1 0,1 1 -dihydro-5H- 
25 pyrrolo[2,1-c][1,4]benzodiazepin^-yl}{4-[2-(dimethylamino)ethyl]-1-piperazin 
methanone 

HRMS [(+)ESI, m/z]: 626.28869 [M+H] + . Calcd. for C36H41CIN5O3: 626.28925 

Example 198 
30 {4-[2^DimethyIamino)ethylH^ 

carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 576.33266 [M+H]* . Calcd. for C36H 42 N 5 0 2 : 576.33331 
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Example 199 

{4-[2-(Dimethylamino)ethyl]-1-piper^ 

4-yl)carbonyl]-10J1<lihydro-5H-pyrrolo[2 9 1<][1,4]benzodiazepin^yl}methanone 

HRMS [(+)ESI f m/z]: 592.32832 [M+Hj* . Calcd. for CseH^NsOa: 592.32822 

5 

Example 200 

{4-[2-(Dimethylamino)etM^ 

carbonyl]-10J1-dihydro-5H-pyrrolo[2 9 1-c][1 9 4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 562.31789 [M+H] + . Calcd. for C 3 5H4oN 5 0 2 : 562.31766 

10 

Example 201 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinylKI O-p-methoxy-a'-methylll ,1 '-biphenyl]- 
4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrroIo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 592.32869 [M+H] + . Calcd. for C36H42N5O3: 592.32822 

15 

Example 202 

{1 0-K6-Chloro-3,3'4imethoxy[1 ,1 MDlphenyI]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H- 

pyrrolo[2,1-c][1,4]benzodiazepin-3-ylK4-[2-(dimethyIamino)ethyI]-1-piperazinyI}- 

methanone 

20 HRMS [(+)ESI, m/z]: 642.28388 [M+H] + . Calcd. for C36H41CIN5O4: 642.28416 
Example 203 

{4-[2-(Dimethylamino)ethyl]-1 -piperazi nyl}{1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]- 
10,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

25 HRMS [(+)ESI, m/z]: 628.32892 [M+H] + . Calcd. for C39H42N5O3: 628.32822 

Example 204 

{lO-IfoZ-DimethoxyllJ^ 

[1,4]benzodiazepin-3-ylK4-[2-(dimethylamino)ethyl]-1-piperazinyl}methanone 

30 HRMS [(+)ESI, m/z]: 608.32361 [M+H] + . Calcd. for C36H42N5O4: 608.32314 
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Example 205 

{10-[2^hloro^-(1-naphthy I) benzoyl]^ 

diazepin-3-ylK4-[2-(dimethylamino)ethyl]-1-piperazinyl}methanone 

HRMS [(+)ESI, m/z]; 632.27795 [M+H] + . Calcd. for C 3 8H39CIN 5 0 2 : 632.27868 

5 

Example 206 

{1 0-[(2'-Methoxy-2-methyl[1 ,1 v -biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1 -c][1 ,4]benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1 -piperazinyl}methan one 

HRMS [(+)ESI, m/z]: 634.33902 [M+H] + . Calcd. for C38H44N5O4: 634.33879 

10 

Example 207 

{1 0-[(2'-Methoxy[1 ,1 M>iphenylM-yl)carbonyll-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepin-3-ylK4-[2-(4-morpholinyl)ethyl]-1-piperazinyl}methanone 

HRMS [(+)ESI, m/z]: 620.32261 [M+H] + . Calcd. for C37H42N5O4: 620.32314 

15 

Example 208 

{1 0-[(3'-Methoxy-2-methyl[1 ,1 Mriphenyl] -4-y l)carbonyI]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1 -c][1 ,4]benzodiazepin-3-ylK4-[2-(4-morphoIinyl)ethyl]-1 -piperazinyl}methanone 

HRMS [(+)ESI, m/z]: 634.33860 [M+H] + . Calcd. for C38H44N5O4: 634.33879 

20 

Example 209 

{1 0-Kr-Methyltf ,1 '-bipheny l]«4-yl)carbonyl]-1 0,1 1 -dihydro-5H«pyrrolo[2,1 -c][\ Ah 
benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1-piperazinyl}methanone 

HRMS [(+)ESI, m/z]: 604.32832 [M+H] + . Calcd. for C37H42N5O3: 604.32822 

25 

Example 210 

{10-[(2-Methoxy-2'-methyl^ 

[2,1 -c][1 ,4]benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1 -piperazinyl}methanone 

HRMS [(+)ESI, m/z]: 634.33915 [M+H] + . Calcd. for C38H44N5O4: 634.33879 

30 
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Example 211 

{1 0-[(2,3'-Dimethoxy[1 ,1 '-biphenyll^-yljcarbonyl]-! 0,11 «dihydro-5H-pyrrolo[2,1 - 
c][1,4lbenzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1-piperazinyl}methanon 

HRMS [(+)ESI t m/z]: 650.33299 [M+H] + . Calcd. for C38H44N5O5: 650.33370 

5 

Example 212 

{lO-KB-Chloro-S^-d^ 

pyrroIo[2 f 1-c][1,4]benzodiazepin-3-yl}{4^ 

methanone 

10 HRMS [(+)ESI, m/z]: 684.29459 [M+H] + . Calcd. for C38H43CIN5O5: 684.29473 
Example 213 

{1 0-[3-Methoxy-4-(1 -naphthyl)benzoyl]-1 0,1 1 -d!hydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1-piperazinyl}methanone 

15 HRMS [(+)ESI, m/z]: 670.33934 [M+H] + . Calcd. for C41H44N5O4: 670.33879 

Example 214 

{1 0-[(2,2'-Dimethoxy[1 ,1 '-bipheny l]-4-y l)carbony l]-1 0,1 1 -di hydro-5H-pyrrolo[2,1 -c]- 
[1,4]benzodiazepln-3-ylK4-[2-{4-morpholinyl)ethyl]-1-piperazinyI}methanone 

20 HRMS [(+)ESI, m/z]: 650.33399 [M+H] + . Calcd. for C38H44N5O5: 650.33370 

Example 215 

{1 0-[2-Chloro-4«(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 «c][1 ,4]- 
benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1-piperazinyl}methanone 

25 HRMS [(+)ESI, m/z]: 674.28820 [M+H] + . Calcd. for C40H41CIN5O3: 674.28925 

Example 216 

(1 0K[2-Methyl-2Xtrifluoromethyl) [1 ,1 '-biphenyll-4-yncarbonylH 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl){4-[2-(4-morpholinyl)ethyl]-1-piperazin 
30 methanone 

HRMS [(+)ESI, m/z]: 672.31528 [M+H] + . Calcd. for C38H41F3N5O3: 672.31560 
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Example 217 

{1 0-[(6-Chloro^-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyI]-1 0,1 1 -d!hydro-5H- 
pyrrolo[2,1 «c][1 ,4] benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1 -piperazinyl}- 
methanone 

5 HRMS [(+)ESI, m/z]: 668.29857 [M+H] + . Calcd. for C38H43CIN5O4: 668.29981 
Example 218 

{10-[(2,2M}imethyl[1,1M)iphe^ 

[1,4]benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1-piperazinyl}methanone 

10 HRMS [(+)ESI, m/z]: 618.34297 [M+Hf . Calcd. for C36H44N5O3: 618.34387 

Example 219 

(4-Allyl-1-plperazinyl){10-[(6-chloro-3-methoxy-2 , -methyl[1,1'-biphenyl]-4- 
yl)carbonyl]-1 0,1 1 -dlhydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

15 HRMS [(+)ESI, m/z]: 595.24716 [M+H] + . Calcd. for C35H36CIN4O3: 595.24705 

Example 220 

(4-AI lyM -piperazi nyl){1 0-[(2,2'-dimethyl [1 ,1 , -biphenyI]-4.yl)carbonyl]-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

20 HRMS [(+)ESI, m/z]: 545.29099 [M+H] + . Calcxl. for C35H37N4O2: 545.291 1 1 

Example 221 

(4-AllyM -piperazinyl){1 O-I^'-methoxyll ,1 '-biphenyI]-4-yl)carbonyI]-1 0,1 1 -d ihydro- 
5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}methanone 

25 HRMS [(+)ESI, m/z]: 547.27057 [M+H] + . Calcd. for C34H35N4O3: 547.27037 

Example 222 

(4-AIIyl-1 -piperazinyl){1 O-I^-methoxy-i-methylll ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 - 
dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

30 HRMS [(+)ESI , m/z]: 561 .28578 [M+H] + . Calcd. for C35H37N4O3: 561 .28602 



-151 - 



WO 02/08.3678 



PCT/US02/11527 



Example 223 

(4-Allyl-1-piperazinyl){10-[(3 , -methoxy-2-methyl[1,1'-biphenyl]-4-yl)carbonyl]-10,11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 561.28603 [M+H] + . Calcd. for C35H37N4O3: 561 .28602 

5 

Example 224 

(4-Allyl-1.piperazinyl){10-[(2 , -methyl[1,1 , -biphenyl]-4-yl)carbonyl]-10,11-dlhydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 531.27586 [M+H] + . Calcd. for C34H35N4O2: 531 .27546 

10 

Example 225 

(4-AllyM -piperazinyl){1 0-[(2-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl] -1 0,11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4] benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 561.28574 [M+H] + . Calcd. for C35H37N4O3: 561.28602 

15 

Example 226 

(4-Allyl-1-piperazlnyl){10-[(6-chloro-3,3*-dlmethoxy[1,1 , -blphenyl]-4-yl)carbonyl]- 
10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 611.24297 [M+H] + . Calcd. for CasHseCIIM^: 611.24196 

20 

Example 227 

(4-Allyl-1-piperazinyl){10-[(2,2 , -dimethoxy[1,1 , -biphenyl]-4-yl)carbonyl]-10,11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4] benzodiazepi n-3-yl}methanone 

HRMS [(+)ESI, m/z]: 577.28073 [M+H] + . Calcd. for C35H37N4O4: 577.28094 

25 

Example 228 

(4-Allyl-1 -piperazinyl){1 0-[(2,3'-dimethoxy[1 ,1 '.biphenyl]-4.yl)carbonyl]-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1 -c][1 ,4] benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 577.28057 [M+H]* - Calcd. for C35H37N4O4: 577.28094 

30 
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Example 229 

(4-Allyl-1 -piperazinyl){1 0-[2-chloro-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2 f 1-c][1 9 4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 601.23590 [M+H] + . Calcd. for CayH^CIN^: 601.23648 

5 

Example 230 

(4-AIIyM -piperazinyl)(1 0-iP-methyl^'-ttrif luoromethyl)[1 ,1 '-biphenylM- 
yl]carbonyl}-1 0,1 1 -di hydro-5H-pyrrolo[2,1 -c][1 ,4] benzodiazepin-3-yl)methanone 

HRMS [(+)ESI, m/z]: 599.26246 [M+H] + . Calcd. for C^FaN^: 599.26284 

10 

Example 231 

(4-Allyl-1 -piperazinyl){1 0-[3-methoxy«4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 597.28585 [M+H] + - Calcd. for C38H37N4O3: 597.28602 

15 

Example 232 

(4-lsopropyM -piperazinyl){1 0-[(2'-methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl] 
10,1 1 -dihydro-5H-pyrroIo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 563.30161 [M+Hf . Calcd. for C35H39N4O3: 563.30167 

20 

Example 233 

{1 0-[(2,2'-Dimethyl[1 ,1 '.biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 - 
c][1,4]benzodiazepin-3-yl}(4-isopropyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 547.30657 [M+H] + . Calcd. for C35H39N 4 0 2 : 547.30676 

25 

Example 234 

(4-lsopropyM -piperazinyl){1 0-[(2 f -methoxy[1 ,1 , -biphenyl]-4-yI)carbonyl]-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yI}methanone 

HRMS [(+)ESI, m/z]: 549.28582 [M+H] + . Calcd. for C34H37N4O3: 549.28602 

30 
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Example 235 

(^Isopropyl-l-piperazinyO^O-KS'-methoxy-Z-methylll ,1'-biphenyl]-4-yl)carbonyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-y l}methanone 

HRMS [(+)ESI, m/z]: 563.30191 [M+H] + . Calcd. for C35H39N4O3: 563.30167 

5 

Example 236 

(4-lsopropyM -piperazinyl){1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro- 
5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 599.30222 [M+Hf . Calcd. for C38H39N4O3: 599.30167 

10 

Example 237 

(4-lsopropyM -piperazinyl){1 0-[(2-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]- 
10,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 563.30167 [M+H] + . Calcxi. for C35H39N4O3: 563.30167 

15 

Example 238 ' 
{10-[(6^hloro-3-methoxy-2^methyl^ 

pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-isopropyl-1 -piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 597.26324 [M+H] + . Calcd. for C36H38CIN4O3: 597.26270 

20 

Example 239 

{1 0-Ke-Chloro-^y-dimethoxytl ,1 i -biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-isopropyM -piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 613.25831 [M+H] + . Calcd. for CasHasCIIVUCU: 613.25761 

25 

Example 240 

(4-lsopropyM -piperazinyl)(1 0-{[2-methy l-2"-(triflu oromethyl)[1 , 1 '-biphenyl]-4- 
yI]carbonyl}-10,11-dihydro-5H-pyrroIo[2,l-c][1,4]benzodiazepin-3-yl)methanone 

HRMS [(+)ESI, m/z]: 601.27873 [M+H] + . Calcd. for C 3 5H36F3N 4 0 2 : 601.27849 

30 
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Example 241 

{1 0-[(2,2^Dimethoxy[1 J^^^ 

[1 ,4]benzodiazepin-3-yl}(4-isopropyl-1 -piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 579.29699 [M+H] + . Calcd. for C35H39N4O4: 579.29659 

5 

Example 242 

{104(2,3M)imethoxy[1,1M>iphe^ 

[1 ,4]benzodiazepin-3-yl}(4-isopropyl-1 -piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 579.29628 [M+H] + . Calcd. for C35H39N4O4: 579.29659 

10 

Example 243 

{10-[2-Chloro^-(l-naphthyl)benzoyl]-10,11-dihydro-5H-pyrrolo[2,1-c]- 
[1,4]benzodiazepin-3-yi}(4-isopropyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 603.25170 [M+H] + . Calcd. for C37H38CIN4O2: 603.25213 

15 

Example 244 

{IG-IfrZ-Dimethoxy^l^M 

[1,4]benzodiazepin-3-yl}(4-isopropyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 533.29134 [M+H] + . Calcd. for C34H 3 7N 4 0 2 : 533.29111 

20 

Example 245 

{4-[3-(Dimethylamino)propy l]-1 -piperazi nyl}{1 0-[(2'-methoxy-2-methyl [1 ,1 '-biphen- 
yl]-4-yl)carbonyl]-1 0,1 1«dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}- 
methanone 

25 HRMS [(+)ESI, m/z]: 606.34402 [M+H] + . Calcd. for C37H44N5O3: 606.34387 
Example 246 

{4-[3-(Dimethylamino) propyl]-! -piperazinyl}{1 0-[(2'-methoxy[1 ,1 v -biphenyl]-4-yl)- 
carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}methanone 

30 HRMS [(+)ESI, m/z]: 592.32795 [M+H] + . Calcd. for CseH^NsO* 592.32822 
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Example 247 

{4-[3-(Dimethylamino)propy 

carbonyl]-10J1-dihydro^H-pyrroIo[2,1-c][1,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 590.34875 [M+H] + . Caicd. for CsyH^O^ 590.34896 

5 

Example 248 

{4-[3-(Dimethylamino) propyl] -1 -piperazinyl}{1 0-[(3'-methoxy-2-methyl[1 ,1 9 ^ 

biphenylH-y1)carbonyI]-10,11^ 

methanone 

10 HRMS [(+)ESI, m/z]: 606.34364 [M+H] + . Calcd. for CayH^NsOa: 606.34387 
Example 249 

{4-[3-(Dimethylamino)propyl]-1 -piperazinyl}{1 0-[(2'-methyl[1 ,1 '-biphenylH- 
yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2 ,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

15 HRMS [(+)ESI ( m/z]: 576.33344 [M+H] + . Calcd. for C 3Q H 42 N 5 0 2 : 576.33331 

Example 250 

{4-[3-(Dimethylam ino)propyl]-1 -piperazinyl}{1 0-[(2-methoxy-2'-methyl[1 ,1 B - 
biphenyl]-4-yl)carbonylJ-1 0,1 1-dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}- 
20 methanone 

HRMS [(+)ESI f m/z]: 606.34409 [M+Hf . Calcd. for C37H44N5O3: 606.34387 
Example 251 

{1 0-KB-Chloro-S-methoxy-y-methylll ,1 '-biphenylM-yOcarbonyll-l 0,1 1 -dihydro-5H 
25 pyrrolo[2,1-c][1,4]benzodiazepin-3-yW^ 
methanone 

HRMS [(+)ESI, m/z]: 640.30437 [M+H] + . Calcd. for C37H43CIN5O3: 640.30490 

Example 252 
30 {10-[(6-Chloro-3,3^dimethoxy^ 

pyrroIo[2,1-c][1,4]benzodiazepin-3-yl}{4-[3-(dimethylamino)propyl]-1- 
piperazinyl}methanone 

HRMS [(+)ESI, m/z]: 656.29921 [M+H] + - Calcd. for C37H43CIN5O4: 656.29981 
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Example 253 

{4-[3-(Dimethylamino)propy^^ 

1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

5 HRMS [(+)ESI, m/z]: 642.34363 [M+Hf . Calcd. for C40H44N5O3: 642.34387 

Example 254 

{lO-IfrZ-Dimethoxyll ^ 

[1,4]benzodiazepin-3-yl}{443-(dimethylamino)propyl]-1-piperazinyl}methanone 

10 HRMS [(+)ESI, m/z]: 622.33914 [M+H] + . Calcd. for C37H44N5O4: 622.33879 

Example 255 

{1 0-[(2,3 V -Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 «dihydro-5H-pyrrolo[2,1 -c]- 
[1,4]benzodiazepin-3-yIH4-[3-(dimethylamino)propyI]-1-piperazinyl}methanone 
15 HRMS [(+)ESI, m/z]: 622.33845 [M+H] + . Calcd. for CstH^NsO^ 622.33879 

Example 256 

{1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzo- 
diazepin-3-yI}{4-[3-(dimethyIamino)propyl]-1-piperazinyl}methanone 

20 HRMS [(+)ESI, m/z]: 646.29385 [M+H] + . Calcd. for C3 9 H4iCIN 5 0 2 : 646.29433 

Example 257 

{lO-IP-Methyl-^-trifluoromet^^^^ 

pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}{4-[3-(dImethylamino)propyl]-1 -piperazlnyl}- 
25 methanone 

HRMS [ESI(+), m/z: 644.32017 [M+H] + . Calcd. for C37H41F3N5O2: 644.32069 
Example 258 

(1 0^[2-Methy|.2'-(trif luoromethyl)[1 ,1 , -biphenyI]-4-yl]carbonyl}-1 0,1 1 -dlhydro-5H- 
30 pyrrolo[2,1-c][1,4]benzodiazepin-3-yl)[(2S)-2K1-pyrrolidinylmethyl)pynrolidin 
methanone 

HRMS [(+)ESI, m/z]: 627.29381 [M+H] + . Calcd. for C37H38F3N4O2: 627.29414 
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Example 259 

{10-[(2'-Methoxy-2-methyl[1,1'-biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinyImethyl)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 589.31760 [M+H] + . Calcd. for C37H41N4O3: 589.31732 

5 

Example 260 

{10-[(2,2 , -Dimethyl[1,1'-blphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyiTolo[2,1-c]- 
[1,4]benzodlazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanone 

HRMS [(+)ESl, m/z]: 573.32214 [M+H] v . Calcd. for C 3 7H4iN 4 0 2 : 573.32241 

10 

Example 261 

{1 0-[2-Ch loro-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzo- 
diazepin-3-yl}[(2S)-2-{1-pyiTolidinylmethyl)pyrroIidinyl]methanone 

HRMS [(+)ESI, m/z]: 629.26794 [M+H] + . Calcd. for CssHaaCI^Oa: 629.26778 

15 

Example 262 

{10-[3-Methoxy-4-(1-naphthyl)benzoyt]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzo- 
diazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 625.31761 [M+H] + . Calcd. for C40H41N4O3: 625.31732 

20 

Example 263 

{lO-P'-Methoxy^-methylCI.I'-biphenyll^-yOcarbonyll-IO.H-dlhydro-SH-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 589.31770 [M+H] + . Calcd. for C37H4iN 4 0 3 : 589.31732 

25 

Example 264 

{10-[(2'-Methyl[1,1 , -biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]- 
benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 559.30704 [M+H] + . Calcd. for C36H39N40 2 : 559.30676 

30 
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Example 265 

{1 0-[(2'-Methoxy[1 ,1 , -biphenyll-4-yI)carbonyll-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]- 
benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 575.30152 [M+H] + . Calcd. for C36H39N4O3: 575.30167 

5 

Example 266 

{1 0-[(2-Methoxy-2'-methyl[1 ,1 v -biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin^-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrroIidinyl]metha 

HRMS [(+)ESI, m/z]: 589.31773 [M+H] + . Calcd. for C37H41N4O3: 589.31732 

10 

Example 267 

{1 0-[(6-Chloro^-methoxy-2'HTiethyI[1 ,1 f -biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}[(2S)-2-(1 -pyrrolidinylmethyl)pyrrolidinyl]- 
methanone 

15 HRMS [(+)ESI, m/z]: 623.27896 [M+H] + . Calcd. for C37H4QCIN4O3: 623.27835 
Example 268 

{1 0-[(6-ChIoro-3,3'-dimethoxy[l ,1 B -biphenylM-yl)carbonyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}[(2S)-2"(1 -pyrrol idinylmethyI)pyrrolidinyl]- 
20 methanone 

HRMS [(+)ESI, m/z]: 639.27238 [M+Hf . Calcd. for C37H40CIN4O4: 639.27326 
Example 269 

{1 0-[(2,2'-Dimethoxy[1 ,1 ^biphenylM-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 - 
25 c][1,4]benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 605.31257 [M+H] + . Calcd. for C 3 7H 4 iN 4 0 4 : 605.31224 

Example 270 

{1 0-[(2,3'-Dimethoxy[1 ,1 '-biphenylH-yOcarbonylM 0,1 1 -dihydro-5H-pyrrolo[2,1 - 
30 c][1 ,4] benzodiazepin-3-yl}[(2S)-2-(1 -pyrrol idinylmethyl)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 605.31209 [M+H] + . Calcd. for C 3 7H4iN 4 0 4 : 605.31224 
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Example 271 

[(3R)-3-(Dimethylamino)pyrroli^^ 

phenyl]-4-yl] carbonyl}-! 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl)~ 
methanone 

5 HRMS [(+)ESI t m/z]: 587.26200 [M+H] + . Calcd. for C34H34F3N4O2: 587.26284 
Example 272 

[(SRJ-S-tDlmethylamlnoJpyrrolidinylKIO-Ky-methoxy^-methyin ,1 i -biphenyl]-4-yl)- 
carbonyl]-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

10 HRMS [(+)ESI, m/z]: 549.28581 [M+Hf. Calcd. for C34H37N4O3: 549.28602 

Example 273 

{1 0-[(6-Chloro-3-methoxy-2'-methy l[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yI}t(3R)-3-(dimethyIamino)pyrrolidinyll- 
15 methanone 

HRMS [(+)ESI f m/z]: 583.24837 [M+Hf. Calcd. for C34H36CIN4O3: 583.24705 
Example 274 

[(3R)-3^Dimethylamino)py^ 
20 yl]-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4] benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 533.29105 [M+H] + . Calcd. for C34H37N4O2. 533.29111 

Example 275 

{1 0-p-Chloro-S^-dimethoxyP ,1 ^biphenyl]-4-yl)carbonylJ-1 0,1 1 -dihydro-5H- 
25 pyrrolo[2,1<][1 l 4]benzodiazepin-3-yl}[(3R)-3-(dimethylamino)pyrrolidinyn 
methanone 

HRMS [(+)ESI f m/z]: 599.24184 [M+H] + - Calcd. for C34H36CIN4O4: 599.24196 
Example 276 

30 [(3R)-3-(Dimethylamino)pyrrolidinyl]{1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 585.28535 [M+H] + . Calcd. for C 3 7H37N 4 0 3 : 585.28602 
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Example 277 

{10-[2-Chloro-4-(1-naphthyl)ben2oyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]. 
benzodiazepin-3-yl}[(3R)-3-(dimethylamino)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 589.23703 [M+H] + . Calcd. for C36H34CIN 4 0 2 : 589.23648 

5 

Example 278 

[(3R)-3-(Dimethylamino)pyrrolidinyl]{1 0-[(3'-methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)- 
carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 549.28594 [M+H]*. Calcd. for CwHgMOs: 549.28602 

10 

Example 279 

[(3R)-3-(Dimethylamino)pyrrolldinyl]{1 0-[(2'-methoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 535.27042 [M+H]* • Calcd. for C33H35N4O3: 535.27037 

15 

Example 280 

[(3R)-3-(Dimethylamlno)pyrrolidinyl]{10-[(2'-methyl[1,1 , -biphenyl]-4>yl)carbonyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 519.27502 [M+H] + . Calcd. for CgaHasN^: 519.27546 

20 

Example 281 

[(3R)-3-(Dimethylamin o)pyrrolidlnyl]{1 0-[(2-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)- 
carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

HRMS [(+)ESI, m/z]: 549.28607 [M+H] + . Calcd. for C M H 37 W 3 : 549.28602 

25 

Example 282 

{lO-^^'-Dimethoxytl.l^biphenyll^-yOcarbonyn-IO.H-dihydro-SH-pyrrolo^.l-c]- 
[1,4]benzodiazepin-3-yl}[(3R)-3-(dimethylamino)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 565.28071 [M+H] + . Calcd. for C34H37N4O4: 565.28094 

30 
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Example 283 

{1 0-^^'-Dimethoxyll ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c]- 
[1,4]benzodiazepin-3-yI}[(3R)-3-(dimethyIamino)pyrrolidinyl]methanone 

HRMS [(+)ESI, m/z]: 565.28058 [M+H] + . Calcd. for C34H37N4O4: 565.28094 

5 

Example 284 

N-[(1S)-2-Amino-1-(1H^^ 

methyl)[1 ,1 '-biphenyl]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 «c][1 ,4]benzo- 
diazepine-3-carboxamide 

10 HRMS [(+)ESI, m/z]: 627.23303 [M+H] + . Calcd. for C34H3oF3N 6 0 3 : 627.23260 

Example 285 

N-[(1 S)-2-Amino-1 -(1 H-im idazol-4-ylmethyl)-2-oxoethyl]-1 0-[(2'-methoxy[1 , 1 '-bl- 
phenyl]^-yl)carbonyl]-10,11-dihydro^H-pyrrolo[2,1-c][1,4]benzodiazepine-3- 
15 carboxamide 

HRMS [(+)ESI, m/z]: 575.23897 [M+Hf . Calcd. for C33H31N6O4: 575.24013 

Example 286 

N-[(1S)-2-Amino-1-(1 H-im^ 
20 biphenyl]4-yl)carbonyl]-10,1^ 
carboxamide 

HRMS [(+)ESI f m/z]: 605.24974 [M+H] + . Calcd. for C34H33N6O5: 605.25070 

Example 287 
25 N-[(1S)-2-Amino-1-(1H-imW^ 

dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 «c][1 ,4]benzo- 
diazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 639.21 102 [M+H] + . Calcd. for C^HaaCINeOs: 639.21173 
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Example 288 

N<(1S)-2-Amino-1-(1H-imidazol-4-yImethyl)-2-oxoethyI]-10-[(2'-methoxy-2-methyl- 
[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine- 
3-carboxamide 

5 HRMS [(+)ESI, m/z]: 589.25637 [M+H]* . Calcd. for C^H^NeO* 589.25578 
Example 289 

IH-lmidazol-l-yKIO-KS'-methoxy^-methyin^'-biphenyll^-yOcarbonyll-IO.H- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodlazepln-3-yl}methanone 

1 0 HRMS [(+)ESI, m/z]: 503.20731 [M+H] + . Calcd. for C31H27N4O3: 503.20777 

Example 290 

1H-lmldazol-1-yl{10-[(2-methoxy-2 , -methyl[1,1 , -biphenyl]-4-yl)carbonyl]-10,11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone 

1 5 HRMS [(+)ESI, m/z]: 503.20834 [M+H] + . Calcd. for C 31 H 27 N 4 03: 503.20777 

Example 291 

1 H-l midazol-1 -yl{1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}methanone 

20 HRMS [(+)ESI, m/z]: 539.20754 [M+H] + . Calcd. for C34H27N4O3: 539.20777 

Example 292 

1 H-lmidazol-1-yl{1 0-[(2*-methoxy-2-methyl[1 ,1'-biphenyI]-4-yl)carbonyl]-10,1 1 - 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}methanone 

25 HRMS [(+)ESI, m/z]: 503.20760 [M+H] + . Calcd. for C 3 iH 27 N 4 03: 503.20777 

Example 293 

{1 0-[(2,2'-Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1 -c]- 
[1,4]benzodiazepin-3-yl}(1H-imidazol-1-yl)methanone 

30 HRMS [(+)ESI, m/z]: 519.20285 [M+Hf . Calcd. for C31H27N4O4: 519.20269 
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Example 294 

IH-lmidazol-l-yKIOHP-methyl^'-ttrifluoromethyOEI^'-biphenyll^-ylJcarbonyl}- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl)methanone 

HRMS [(+)ESI, m/z]: 541.18438 [M+H] + . Calcd. for CsiH^Fa^Oa: 541.18459 

5 

Example 295 

N-KSSJ-l-AzabicycloP^^loct-a-yll-IO-Ky-methoxy^-methylll.r-blphenyll^-yl)- 
carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 561.28517 [M+H] + . Calcd. for CaaHaT^Oa: 561.28602 

10 

Example 296 

N-KSRJ-l-Azabicyclop^^loct^-yll-IO-Ky-methoxyll.l'-biphenyll^yOcarbonyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 547.26933 [M+H] + . Calcd. for C^H^Oa: 547.27037 

15 

Example 297 

N-[(3S)-1-Azabicyclo[2.2.2]oct-3-yl]-10-[(6-chloro-3-methoxy-2'-methyl-[1,1'- 

biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3- 

carboxamide 

20 HRMS [(+)ESI, m/z]: 595.24661 [M+H] + . Calcd. for CggHaeCIN^a: 595.24705 
Example 298 

N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-10-[(2'-methoxy-2-methyl[1,1'-biphenyl]-4-yl)- 
carbo nyl]-1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c] [1 ,4]benzodiazepine-3-carboxamide 

25 HRMS [(+)ESI, m/z]: 561 .28489 [M+H]* . Calcd. for C35H37N4O3: 561 .28602 

Example 299 

N-[(3R)-1 -Azabicyclo[2.2.2]oct-3-yl]-1 0-[(2,2'-dimethoxy[1 ,1 '-hi phenyl]-4-yl)- 
carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

30 HRMS [(+)ESI, m/z]: 577.281 1 3 [M+H] + . Calcd. for C35H37N4O4. 577.28094 
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Example 300 

N-[(3S)-1 -Azabicyclo[2.2.2]oct-3-yl]-1 0-K2,2'-dimethoxy[1 .I'-biphenylM-yl)- 
carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 577.28101 [M+H] + . Calcd. for C35H37N4O4: 577.28094 

5 

Example 301 

N4(3R)-1-Azabicyclo[2.2^ 

pheny l]-4-yI]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
carboxamide 

10 HRMS [(+)ESl f m/z]: 599.2621 1 [M+H] + . Calcd. for C35H34F3N4O2: 599.26284 
Example 302 

tert-Butyl (5S)-6-amino-5-[({10-[(6-chloro-3,3^ 
yl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]ben^^ 
15 hexylcarbamate 

HRMS [(+)ESI, m/z]: 730.29945 [M+H] + . Calcd. for C39H45CIN5O7: 730.30021 

Example 303 

tert-Butyl (5S)-6-amino-5-[({1 O-I^'-dimethoxyP ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 - 
20 dihydro-5H-pyrro!o[2,1-c][1,4]benzodiazepi^ 
carbamate 

HRMS [(+)ESI, m/z]: 696.33935 [M+H] + . Calcd. for C39H4eN 5 07: 696.33918 
Example 304 

25 tert-Butyl (5S)-6-ammo^-[({10-[(6-chloro-3-methoxy-2^methyl[1,1'-biphen 

carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}carbonyl)amino]- 
6-oxohexylcarbamate 

HRMS [(+)ESI, m/z]: 714.30505 [M+H] + . Calcd. for C39H45CIN5O6: 714.30529 
30 Example 305 

{1 0-(3-Methoxy-4-pyridin-3-yl-benzoyI)-1 0,1 1 -dihydro-5H-pyrrolo[1 ,2-c][1 ,4]benzo- 
diazepin-3-yl}-[4-(1 -piperidinyl)-1 -piperidinyl]-methanone 

MS[(+)ESI,m/z]:590[M+H] + . Calcd. for C36H40N5O3 : 590.313 
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The following examples were prepared according to the General Procedure L 
described below. 

General Procedure L 

5 

Step A. To a stirred cooled (0 °C) solution of an appropriately substituted 10-(4- 
amino)benzoyl-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][l, ^benzodiazepine (10 mmol) in 
dichloromethane (20 mL) was added N,N-diisopropylethyl amine (2.09 mL, 12 mmol) 
followed by the addition of 9-fluorenylmethyl chloroformate (2.85 g, 1 1 mmol) in one 

10 portion. The reaction was allowed to warm to room temperature. TLC analysis was 
used to monitor the progress of the reaction and after 8 hours, indicated that a single 
product was formed. The reaction mixture was diluted with dichloromethane and washed 
with water and brine. The organic phase was dried over anhydrous sodium sulfate, 
filtered and concentrated. The resulting residue was purified by flash column 

15 chromatography (Biotage Flash 40S, gradient elution from 10 to 20% ethyl acetate in 
hexanes) to provide the desired appropriately substituted 4-(fluorenylmethoxycarbonyl)- 
10,1 1-dihydro-5H-pyrrolo [2,1 -c][1 ^benzodiazepine. 

Step B. Trichloroacetyl chloride (3.35 mL, 30 mmol) was added to a solution of 
20 an appropriately substituted 4-(fluorenylmethoxycarbonyl)-10,11-dihydro-5H-pyrrolo[2,1- 
c][1 ^benzodiazepine of Step A (10 mmol) and N,N-diisopropylethyl amine (3.48 mL, 20 
mmol) in dichloromethane, and the solution was stirred at ambient temperature for 2 
hours. An aqueous solution of sodium bicarbonate (0.5 M) was added to the mixture and 
the organic layer was separated, dried over anhydrous sodium sulfate, filtered and 
25 concentrated. The residue was dissolved in a solution of piperidine in N,N-dimethyI 
formamide (20%, v/v) and stirred until the starting material was no longer observed by 
HPLC/TLC analysis. The mixture was diluted with ethyl acetate and washed with water. 
The organic phase was dried over anhydrous sodium sulfate, filtered and concentrated. 
The desired appropriately substituted 2,2,2-trichloro-1 -[1 0-(4-aminobenzoyl)-1 0,11- 
30 dihydro-5H-pyrro!o [2,1-c][1,4]benzodiazepin-3-yl}-ethanone was isolated by flash 
chromatography (Biotage, Flash 40M, gradient elution from 20 to 30% ethyl acetate in 
hexanes). 
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Step C. An appropriately substituted 1,4-diketone (25 mmol) was added to a 
vial containing an appropriately substituted aniline of Step B (4.4 mmol) followed by the 
addition of acetic acid (1 mL). The contents of the vial were stirred and heated (80 °C) 
without the vial capped (to allow for the removal of water). After 1 hour the solution was 
5 diluted with ethyl acetate (20 mL). The organic phase was washed with water, aqueous 
sodium bicarbonate and brine. The organic layer was dried over anhydrous sodium 
sulfate, filtered and concentrated. The resulting residue was purified by flash column 
chromatography to afford the desired appropriately substituted 2,2,2-trichloro-1-{10-{4- 
(1 H-pyiroM-yl)-benzoyl]-10, 1 ^ 

10 

i 

Step D. The material from Step C (3.85 mmol) was dissolved in tetrahydrofuran 
(10 mL) and treated with aqueous sodium hydroxide (2 N, 3 mL). The mixture was 
allowed to stir with heating (80 °C) overnight. After cooling to room temperature, 
aqueous hydrochloric acid (2 N, 3.2 mL) was added and product was recovered by 
15 extraction with ethyl acetate. The combined extracts were evaporated and the residue 
purified by flash column chromatography, eluting with a gradient of 20 to 50% ethyl 
acetate in hexanes to provide the desired appropriately substituted title compound. 

Example 306 

20 {1 0-[4-(2,5-DimethyM H-pyrrol-1 -yl)-3-methoxybenzoyl]-1 0,1 1 -di hydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone 

HRMS [(+)ESI, m/z]: 538.28136 [M+Hf. Calcd. for C32H36N5O3: 538.28127 

Example 307 

25 {1 0-[4-(2,5-DimethyI~1 H-pyrroM -yl)-3-methoxybenzoyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}(4-methyl-1,4-diazepan-1-y!)methanone 

HRMS [(+)ESI, m/z]: 552.29613 [M+Hf . Calcd. for C33H3aN 5 0 3 : 552.29692 

Example 308 

30 N-[3-(Dimethylamino)propyI]-10-[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3-methoxy- 
benzoyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 540.29503 [M+H] + . Calcd. for C32H38N5O3 : 540.29692 
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Example 309 

N-[2-(Dimethylamino)ethyl]-^ 

N-methyl-1 0,11 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 540.29642 [M+H] + . Calcd. for C32H38N5O3 : 540.29692 

5 

Example 310 

N-[3-(Dimethylamino)propyl]-1 0-[4-(2,5-dimethyl-1 H-pyrroM -yl)-3-methoxybenzo- 
yl]-N-methyM 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4] benzodiazepine-3-carboxamide 

HRMS [(+)ES1, m/z]: 554.31172 [M+H] + . Calcd. for C33H40N5O3: 554.31257 

10 

Example 311 

{1 0-[4-(2,5-DimethyM H-pyrrol-1 -yl)-3-methoxy-benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yi}[4-(1-plperidinyl)-1-piperidinyl]-methanone 

HRMS [(+)ESI, m/z]: 606.34354 [M+H] + . Calcd. for C37H44N503: 606.34387 

15 

Example 312 

1 0-[4-(2,5-Dimethyl-1 H-pyrrol-1 -yi)-3-methoxybenzoyl]-N-[3-(1 H-imidazol-1 -yl)- 
propyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 563.27492 [M+H] + . Calcd. for C33H35N 6 0 3 : 563.27652 

20 

Example 313 

{1 0-[4-(2,5-DimethyM H-pyrrol-1 -yI)-3-methoxy benzoyl] -1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1 -c][1 ,4]benzodiazepin-3-yl}[4-(1 -pyrrolidinyl)-1 -piperidinyljmethanone 

HRMS [(+)ESI, m/z: 592.32816 [M+H] + . Calcd. for Q^NsOa: 592.32822 

25 

Example 314 

1 0-[4-(2,5-Dimethyl-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-N-[2-(1 -piperidinyl)ethyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c] [1 ,4]benzodiazepine-3-carboxamide 

HRMS [(+)ESI, m/z]: 566.31192 [M+H] + . Calcd. for C34H40N5O3: 566.31257 

30 
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Example 315 

10-[4-(2,5-DimethyMHi>^ 

yl)ethyl]-10J1-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3^arboxam 

HRMS [(+)ESI, m/z: 566.31226 [M+H]* . Calcd. for C34H40N5O3: 566.31257 

5 

Example 316 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinyl}{1 0-[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3- 
methoxybenzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}- 
methanone 

10 HRMS [(+)ESI, m/z]: 595.33898 [M+Hf . Calcd. for C35H43N6O3: 595.33912 
Example 317 

{1 0-[4-(2,5-Dimethyl-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1 -c][1 ,4]benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1 -piperazinyl}methanone 

15 HRMS [(+)ESI, m/z]: 637.34914 [M+H] + . Calcd. for CsyH^NeO^ 637.34968 

Example 318 

(4-AHyM -piperazinyl){1 0-[4-(2,5-dimethy 1-1 H-pyrrol-1 -yI)-3-methoxybenzoyl]-1 0,1 1 - 
dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}methanone 

20 HRMS [(+)ESI, m/z]: 564.29788 [M+H] + . Calcd. for C34H38N5O3: 564.29692 

Example 319 

{1 0-[4-(2,5-DimethyI-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-yl}(4-isopropyl-1-piperazinyl)methanone 

25 HRMS [(+)ESI, m/z]: 566.31 1 84 [M+H]\ Calcd. for C34H40N4O3: 566.31257 

Example 320 

{4-[3-(Dimethylamino)propyl]-1 -piperazinyl}{1 0-[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3- 
methoxybenzoyl]-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepin-3-yl}- 
30 methanone 

HRMS [(+)ESI, m/z]: 609.35380 [M+H] + . Calcd. for C36H45N6O3: 609.35477 
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Example 321 

{1 0-[4-(2,5-Dimethyl-1 H-pyrroM -yl)-3-methoxybenzoyl]-1 0,1 1 -d ihydro-5H-pyrrolo- 
[2,lK:][1,4]benzodiazepin-3-yl}[(2S)-2^1-pyrroIidinylmethyl)pyrrolidinyl]m 

HRMS [(+)ESI, m/z]: 592.32768 [M+H] + . Calcd. for C36H42N5O3: 592.32822 

5 

Example 322 

[(3R)-3-(Dimethylamino)pyrro^ 

benzoyll-IOJI^Iihydro-SH-pyrrolop^-cJtl^Jbenzodiazepin-S-y^methanorie 

HRMS [(+)ESI, m/z]: 552.29598 [M+H]* . Calcd. for CaaHaeNsOs: 552.29692 

10 

Example 323 

[3-(4-Methyl-piperazine-1 -carbonyl)-4H-1 0H-3a, 5, 9-triaza-benzo[f]azulen-9-yl]-(2- 
methyl-2'-trifluoromethyI-[1 ,1 '-bipheny!]-4-yl)-methanone 

15 Step A. 2-Chloromethvl-pvridine-3-carboxvlic acid methyl ester 

A solution of methyl 2-methylnicotinate (20.0 g, 0.132 mol) and trichloroiso- 
cyanuric acid (46.0 g, 0.198 mol) in dichloromethane (100 mL) was stiiTed at room 
temperature overnight. The reaction mixture was then washed with saturated aqueous 
sodium carbonate and saturated aqueous sodium chloride, dried over anhydrous 

20 magnesium sulfate, filtered, and the solvent evaporated in vacuo to provide the title 
compound as a yellow liquid (11.2 g), which is used as such in the next step. 

Step B. 2-f2-Formvl-PvrroM-vlmethvn-pvridine-3"Carboxvlic acid methyl ester 

To a suspension of sodium hydride (5.8 g, 0.12 mol) in dry N,N-dimethyI 

25 formamide (25 mL) was added slowly under nitrogen a solution of pyrrole 2- 
carboxaldehyde (10.5 g, 0.11 mol) in N.N-dimethylformamide (10 mL), and the reaction 
mixture was stirred at room temperature for 30 minutes. The reaction was then cooled to 
5°C and 2-chloromethyl-pyridine-3-carboxylic acid methyl ester of Step A was added 
slowly, the temperature being maintained at or below 20 °C. After the addition was 

30 complete, the reaction was stirred at room temperature for 30 minutes. The mixture was 
evaporated to dryness, and the residue was dissolved in ethyl acetate (250 mL). This 
solution was washed with water and dried over anhydrous magnesium sulfate. The 
solvent was then removed in vacuo leaving a dark crystalline solid (23.4 g), which was 
purified by chromatography on silica gel eluting with a gradient of ethyl 
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acetate/petroleum ether to provide the title compound as a tan crystalline solid (13.75 g), 
m.p. 91-93 °C. 

Step C. 1-(3-Phenacetvl-pyridin-2-vl methvDcarbamic acid benzyl ester 

To a stirred solution of 2-(2-formyl-pyrrol-1-ylmethyl)-pyridine-3-carboxylic acid 
5 methyl ester of Step B (13.65 g, 55.9 mmol) in methanol (50 mL) was added sodium 
hydroxide (2.2 g, 55.9 mmol.). The reaction mixture was refluxed under nitrogen for 2 
hours, and then the solvent was removed in vacuo. A portion of the residual yellow solid 
(5 g) was suspended in a mixture of benzyl alcohol (20 mL) and benzene (30 mL). 
Diphenylphosphoryl azide (6.54 g f 1.2 equiv.) was added, and the reaction was slowly 
10 heated to reflux. After refluxing for 1 hour, the mixture was cooled and washed with 
water, dried over anhydrous magnesium sulfate, filtered and evaporated to dryness to 
provide the title compound as a tan crystalline solid (4.4 g), m.p. 109-11 1 °C. 

Step D. 9.10-Dihvdro-4H-3a. 5, 9-triaza-benzorflazulene 

A stirred mixture of 1-(3-phenacetyI-pyridin-2-yl methyl)-carbamic acid benzyl 
ester of Step C (1.0 g), in ethyl acetate (10 mL) containing 10% palladium on charcoal 
(10 mg.), magnesium sulfate (0.010 g) and 5 drops of acetic acid was hydrogenated at 
atmospheric pressure until hydrogen uptake ceased. The reaction mixture was then 
filtered through Celite and the solvent removed in vacuo. The crude product (yellow, 
crystalline solid, 0.530 g) was purified by chromatography on silica gel eluting with a 
gradient of ethyl acetate in petroleum ether to provide the title product as a yellow 
crystalline solid, m.p. 171-172 °C. 

Step E. (4-Bromo-3-methvl-phenvlH4H. 10H- 3a. 5. 9-triaza-benzorflazulen-9-vn- 
25 methanone 

To a stirred solution of the 9,10-dihydro-4H-3a,5,9-triaza-benzo[f]azulene of Step 
D (1.0 g) in dichloromethane (10 mL) was added 3-methyl-4-bromobenzoyl chloride 
(1.39 g) and triethylamine (1.1 mL). After stirring for 2.5 hours, the reaction mixture was 
washed with water, dried over anhydrous magnesium sulfate, filtered and the solvent 
30 removed in vacuo to provide the title product as a tan crystalline solid (2.3 g), which was 
used without further purification. 



-171- 



WO 02/083678 PCTYUS02/11527 



Step F. (2-Methvl>2 , -trifluoromethvl4l1 , "biDhenvn-4-vn-(4H.10H-3a. 5. 9-triaza-benzoffl- 
azulen-9-vl)-methanone 

A stirred mixture of (4-bromo-3-methyI-phenyl)-(4HJ0H-3a,5,94riaza-benzo[f]- 
azulen-9-yl)-methanone of Step E (1.0 g), 2-trifluoromethyl-boronic acid (1.49 g, 3.0 
5 equiv.), potassium phosphate (2.2 g) and a catalytic amount (0.050 g) of 
tetrakis(triphenylphosphine) palladium (0) in dioxane (10 mL) was refluxed for 2 hours. 
The solvent was then removed in vacuo and the residue dissolved in dichloromethane. 
The solution was then washed with water, dried over anhydrous magnesium sulfate, 
filtered and evaporated to dryness. The residue was then chromatographed on silica gel 
10 eluting with 5% ethyl acetate in dichloromethane to yield a colorless gum which 
crystallized upon addition of a little diethyl ether to provide the title compound as a 
cream-colored crystalline solid (0.500 g), m.p. 153-155 °C. 

1 H NMR (DMSO-d 8 , 400 MHz): 5 1.85 (s, 3H), 5.10 (s, 2H), 5.40 (s, 2H), 5.90 (t, 1H), 
6.00 (s, 1H), 6.90 (t, 1H), 6.94 (d, 1H), 7.03 (d, 1H), 7.12 (dd, 1H), 7.23 (d, 1H), 7.28 (s, 
15 1H), 7.37 (d, 1H), 7.58 (t, 1H), 7.68 (t, 1H), 7.80 (d, 1H), 8.27 (d, 1H) 
MS [(+)ESI, m/z]: 448 [M+H] + . 

Anal. Calcd. for C^Fz^O: C 69.79, H 4.51 , N 9.39. Found: C 69.91 , H 4.30, N 9.26) 

Step G. 2,2.2-Trichloro-1 -f r9-(2-methvl-2 , -trifluoromethvl-n , 1 M3iphenvll-4-vncarbonvl1- 

20 9.10-dihvdro-4H-3a. 5. 9-triaza-benzorfIazulen-3-vl}-ethanone 

To a solution of (2-methyl-2-trifluoromethyl-[T,1 -biphenyl]-4-ylH4H,10H-3a, 5, 9- 
triaza-benzo[f]azulen-9-yl)-methanone in methylene chloride was added trichloroacetyl 
chloride (1.1 equiv.) and triethylamine (1.5 equiv,) After stirring overnight at room 
temperature, the reaction was washed with water, dried over anhydrous magnesium 

25 sulfate, and evaporated to dryness to provide the crude title compound which was used 
as such in the next step. 

Step H. g-rte-Methvl^'-trifluorom 5. 9- 

triaza-benzorflazulen-3-carboxvlic acid 
30 To a solution of 2,2,2-Wch!oro-1-{[9-(2-me 

yl)carbonyl]-9,10-dihydro-4H-3a, 5, 9-triaza-benzo[f|azulen-3-yl}-ethanone of Step G in 
acetone was added 2.5 N sodium hydroxide (1.0 equiv.). After stirring overnight, the 
solvent was removed in vacuo leaving the crude sodium salt of the carboxylic acid. This 
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was dissolved in anhydrous ethanol and treated with 2 N hydrochloric acid (1.0 equiv.). 
The solvent was removed in vacuo, the residue redissolved in anhydrous ethanol and 
the solvent again removed in vacuo. The crude title compound was then dried in vacuo 
over phosphorus pentoxide. 

5 

Step I. r3-(4-Methvl-piperazine-1-carbonvn-4H-10H-3a. 5. 9-triaza-benzorflazulen-9-vl1- 
te-methvl^-tnTluoromethvl-f 1 . 1 -biphenvlM-vl Vmethanone 

To a solution of the 9-[(2-methyl-2'-trifluoromethyl-[1 ,r-biphenyHyl)carbonyl]- 
9,10-dihydro-3a, 5, 9-triaza-benzo[f|azulen-3-carboxylic acid (3.38 mmol) of Step H in 

10 N,N<Hmethylformamide (20 mL) was added 1-hydroxybenzotriazoIe (1.1 equiv.) and [3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (1.2 equiv. ), followed by 4- 
methyl-piperazine (1.2 equiv.) and N t N-diisopropylethyl amine (1.5 equiv.). The reaction 
mixture was stirred overnight, then diluted with ethyl acetate and washed with water and 
saturated aqueous sodium bicarbonate. The organic phase was dried over anhydrous 

15 sodium sulfate, filtered and concentrated in vacuo. Purification of the residue was 
effected by chromatography on silica gel eluting with a gradient of methanol in ethyl 
acetate to provide the title compound as a white foam. 
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What is Claimed : 

1 . A compound of the formula: 




wherein: 



Ri Ri 




or 



IS 




Ri and R^are, independently, selected from hydrogen, (d-Ce )alkyl, halogen, cyano, 
trifluoromethyl, hydroxy, amino, (CrCealkyOamino, (d-CsJalkoxy, -OCF 3 , (C r 
10 C 6 alkoxy)carbonyl, -NHCOKd-CeJalkyO. carboxy, -CONH 2 , -CONHKC-CeJalkyl], 

or-CONKd-CeJalkyllz; 
R 3 is a substituent selected from hydrogen, (d-Ce )alkyl, (d-Ce)alkoxy, hydroxy, amino, 

(d-C 8 alkyl)amino, -COalkyl(C r Ce), or halogen; 
R4 consists of the moiety B-C; wherein: 
15 B is selected from the group of: 

Rs 

(a) (*>) 

and C is selected from the group of: 
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15 



Rio T. I *H 4- i Rb Rh 





Rg / R9 

R9 

(c) (d) (•) 



.Re 



_/ N 



or 



R9 

(f) 




(g) 



wherein: 
A is CH orN; 

5 R5, Re , R 7 , Ra, Rg. R10 are, independently, selected from hydrogen, (d-C 8 )alkyl, (C r 
C 6 )alkoxy, (d-dalkyl)carbonyl, (C2-C 6 )alkenyl, (C2-Ce)alkynyl t hydroxy(d- 
Cejalkyl, (d-C6)alkoxy(d-Ce)alkyl, acyloxy(d-C 6 )alkyl, (Cg-dOcycloalkyl, formyl, 
(d-C 8 cycloalkyl)carbonyl, carboxy, (lower alkoxy)carbonyl, (C3-C 8 cycloalkyl)- 
oxycarbonyl, aryl(d-C 6 alkyl)oxycarbonyl, carbamoyl, -0-CH2-CH=CH 2 , halogen, 
10 halo lower alkyl, trifluoromethyl, -OCF 3 , -S[(d-C 6 )alkyl], -OC(0)N[(d-d)alkyl]2, 

-CONH[(d-C 6 )alkyl], -CON[(d-C6)alkyl] 2 , (d-C 6 )alkylamino, di-[(d-C 6 )alkyl] 
amino, di-[(d-C 6 )alkyQamino(d-C 6 )alkyl, hydroxy, cyano, trifluoromethylthio, 
nitro, amino, (d-d)alkylsulfonyl, aminosulfonyl, (d-C 6 )alkylaminosulfonyl, 



, phenyl or naphthyl; 

and R is selected from -OH, NHOR3 6 , or any of the following groups: 

R15 *\ 



J R12 — (CH 2 )p"N-R 14 -N^>0 -<^(CH 2)q 

R13 I Rxf 



R 11 



< h > (o (H) R33 0) 
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(z") 

5 wherein: 

Rn and R 12 are, independently, selected from hydrogen, (Ci-C B )alkyl, (Cz-QOalkenyl, 
(C3-C 8 )cycloalkyl optionally mono- or di-[(C r C B )alkyI] substituted, polycycloalkyl 
including but not limited to adamantanyl, adamantane lower alkyl, bornyl, 
norbornyl, or quinuclidyl; 
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W ? 21 

V — (CHaJh-B- /> — (CH 2 ) n — < (CH^ or — (CH2) n ---C,(CH 2 ) r 

Jl 9 N g T 

K21 R21 R22 

(C 3 -C8cycIoalkyl)Ioweralkyl, halo lower alkyl, cyano lower alkyl, lower alkyl thiol, 
loweralkoxycarbonyl lower alkyl, lower alkylthio lower alkyl, indolyl lower alkyl; 
5 aryl, optionally substituted with 1 to three substituents selected from the group of 

lower alkyl, hydroxy, (CrC 6 )alkoxy, aryl lower alkoxy, halogen, -CF 3 , -OCF 3 , 
-OCHF2, -OCH 2 F, -OCH 2 CF 3 , -OCF 2 CF 3 , -OCH 2 CHF 2 , loweralkylamido lower 
alkyl, diloweralkylamido lower alkyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, 
piperidinyl, -SCF 3 , -S0 2 [lower alkyl], sulfonyl (CcrCsicycloalkyl, 

— SCfe-hT^ or — SOftT\ 

10 Mch^ w . or (c r Ci 2 ) arylalkyl, wherein the aryl moiety is 

optionally substituted with halogen or alkoxy; with the proviso that Rn and R 12 
can be taken together with the nitrogen to which they are attached to form an 
unsaturated heteroaromatic ring containing 2 nitrogen atoms; 

15 R 13 is selected from hydrogen, (d-Ce)alkyl, (C7-C 12 )aralkyl, or-(CH 2 ) P -N(lower alkyl) 2 ; 

R 14 and R 15 are, independently, selected from hydrogen, (Ci-C e )alkyl, or (C r C 12 ) aryi 
lower alkyl, with the proviso that R 14 and R 15 can be taken together with the 
nitrogen atom to which they are attached to form a 5 to 7 membered saturated 

20 heterocycle, optionally containing one additional O or S atom (all of the above 

rings being optionally substituted with 1 or more (C r C 6 )alkyI groups); or a 5- 
membered unsaturated heterocycle containing 1 to 3 nitrogen atoms; 
R 16 and R 17 are, independently selected from the group of hydrogen, (C r C 6 )alkyl, [(C r 
C 6 )alkyl] 2 , (C r C 12 ) aryl lower alkyl, lower alkoxy carbonyl, aryl lower alkoxy 

25 carbonyl, -CONH 2 , -CONH [(CrC 6 )alkyl], -CON [(C r C 6 ) lower alkylfe (C 3 - 

C 8 )cycloalkyIamino (CrCeJalkyI, [(CrC 6 )alkyI]2 amino; with the proviso that R i6 
and R17 can be joined to form a 5 to 6 membered saturated ring to provide a 
bicyclic system, optionally containing one or more alkyl groups including, but not 
limited to, 1,3,3-trimethyl-6-a2a-bicyclo[3.2.1]octane; 

30 
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R 18 is one to three substituents selected independently from the group of hydrogen, or 
(CrC e )alkyl; 

R 19 is selcted from the group of hydrogen, (CrC 6 )alkyl, -NKCrCeJalkylk, or (Qr 
C 8 )cycloalkylamine when Y- CH 2 ; or it is selected from the group of hydrogen 
5 and (d-C 6 )alkyl when Y' = X 1 ; 

R 20 is selected from the group of hydrogen, (d-CeJalkyl, (C2-C 6 )alkenyl, (C2-C 6 )alkynyl, 
(C 3 -C 8 )cycloalkyl, -CONH 2 , -CONflower alkylfe, carbonyl lower alkyl, lower alkyl 
CONH[lower alkyl], lower alkyl CON[lower alkyl] 2 , (C 3 -C 8 )cycloalkylamino 
carbonyl, (C3-C 8 )cycloalkylaminocarbonyl lower alkyl, arylamino carbonyl lower 
10 alkyl, lower alkoxy carbonyl, lower alkoxy carbonyl lower alkyl, -(CH 2 ) p -N[lower 

alkyl] 2 , -(CH 2 ) p -N[lower alkenyl] 2l -CH[aryI] 2 wherein the aryl is optionally 
substituted by (C r C 8 )alkyl, (C r C 6 )alkoxy, or halogen; 

nh 2 ^ *\* 2 j—^ 

N-CN ' "tP ' -CH 2 -C— , > -CT*— N r i 
1 O ^{CHJs ^(CH2) S 

R32 

benzodioxolyl, benzodioxolyl lower alkyl, benzodioxanyl, benzodioxanyl lower 
15 alkyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, furancarbonyl, -S0 2 [lower alkyl], 

aryl optionally substituted by one to three substituents selected independently, 
from the group of hydrogen, halogen, (CrC 6 )alkyl, (d-QOalkenyl, (C^C^alkynyl, 
lower alkoxy, -CF 3 , -OCF 3 , -OCH 2 CF 3 , -OCHF 2 , -OCH 2 F, -OCF 2 CF 3 , -OCH 2 CHF 2 , 
-CO lower alkyl, -CN, nitro, -SCH 3 , aryl lower alkoxy, aryl lower alkoxy carbonyl, 
20 indolyl, morpholino or thiomorpholino; or (C7-Ci 2 )aralkyl wherein the aryl moiety 

is optionally substituted with halogen, (C 1 -C 6 )alkyl, or (d-QOalkoxy; 
R 21 and R 22 are selected, independently, from the group of hydrogen, (C r C 6 )alkyl, or (Cy- 

C 12 ) arylalkyl; 
R23 is selected from hydrogen, or (C r C 6 )alkyl ; 
25 R 24 is selected from the group of (C r C 6 )alkyl, (C r C 12 ) arylalkyl, lower alkoxycarbonyl, or 
S0 2 [(Ci-C 6 )aIkyl]; 

R 25 is selected from (C r C 6 )alkyl, (Ct-C 12 ) arylalkyl, lower alkoxycarbonyl, aryllower 
alkoxycarbonyl, -COOH, -CONH 2l -CONHftd-QOalkyl], -CONH[(C7-C 12 )arylalkyl], 
-CONKCrCeJalkyl]^ or -CON[(C 7 -C 12 ) arylalkyl] 2 ; 
30 R 28 is selected from hydrogen, lower alkoxycarbonyl, fluorenylalkoxycarbonyl, aryl lower 
alkyl, or aryl lower alkoxycarbonyl; 
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R27 and R 2 b are, independently, selected from the group of hydrogen, lower alkyl, aryl 
lower alkyl (the aryl moiety being optionally substituted by hydroxy, alkoxy, or 

R 2 i 

CH / ll 

halogen), or ^ N ; with the proviso that R 27 and R 28 can be taken 

together with the carbon to which they are attached to form a 3 to 6-membered 
5 saturated ring; 

R29 and R30 are, independently, selected from the group of hydrogen, (CrC 6 ) lower alkyl, 
(C2-C 6 )alkenyl, (C2-C6)alkynyl, cyclo lower alkyl, or aryl [optionally substituted by 
hydroxy, (CrCeJalkoxy, (Ci-QOalkyl, halo, cyano, -S0 2 [(C r C 6 )alkyl, or -S[(C r 
10 C 6 )alkyl]; 

R$i is selected from the group of hydroxy, (C r C 6 ) alkoxy, aryl lower alkoxy, amino, 

-NHKCVCeJalkyl], or -N[(C r C 6 )alkyl] 2 ; 
R 32 is selected from the group of hydrogen, or (C r C 6 )alkyl; 
R33 is one to three substituents selected from the group of hydrogen, or (C r C 6 )alkyl; 
15 R34 and R35 are, independently, selected from the group of hydrogen, (C r C 6 )alkyl, (C7- 
C 12 ) arylalkyl, with the proviso that R34 and R35 taken together with the nitrogen 
atom to which they are attached, may form a 4 to 8 membered saturated 
heterocycle, optionally containing one additional O, S or N[(C r C6)alkyl], all the 
above rings being optionally substituted with 1 or more (CrC 6 )alkyl groups; or a 5 
20 membered unsaturated heterocycle containing 2 to 3 nitrogen atoms; 

R36 is selected from the group of hydrogen, or (C 1 -C 6 )alkyl; 
X' is O, S, SO, S0 2 ; 
Y'= CH 2 orX'; 
K= V or NKd-CeJalkyl]; 
25 m is an integer from 1 to 4; 
n is an integer from 1 to 4; 
p is an integer from 2 to 4 ; 
q is an integer from 1 to 5; 
r is an integer from 1 to 2; 
30 s is an integer from 0 to 1 ; 

and the pharmaceutical^ acceptable salts, or pro-drug forms thereof. 
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2. A compound having the formula: 




wherein: 



Ri Ri 




5 and R 2 are, independently, selected from hydrogen, (C r C 6 )alkyl f halogen, cyano, 
trifluoromethyl, hydroxy, amino, (C r C 6 )alkylamino, (C r C 6 )alkoxy, -OCF 3 , (C r C 6 
lalkoxy)carbonyl, -NHCO[(CrC 6 )alkyl], carboxy, -CONH 2 , -CONH[(C r C 6 )alkyO, 
or-CONKd-CeJalkyriz ; 
R3 is a substituent selected from hydrogen, (C r C 6 )alkyl, (C r Ce)alko)cy, hydroxy, amino, 
1 0 (C r C 6 )alkyIamino, -CO(C r C 6 )alkyl, or halogen; 

R4 consists of the moiety B-C; wherein: 
B is selected from the group of: 

Re Hq 

(a) 0>) 



and C is selected from the group of: 




wherein: 
A is CH orN; 
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Rs, R 6 , R7. Ra, R9, R10 are independently selected from hydrogen, (CrC 6 )alkyl, (C^ 
C 6 )alkoxy, (C r C Q alkyl)carbonyl, (C r C 6 )alkenyl, (Cz-C 6 ) alkynyl, hydroxy (C r C 6 ) 
alkyl, loweralkoxyCCi-CeJalkyl, C 2 -C 7 acyloxy(C r C6)alkyl l (C 3 -C 8 )cycloalkyl, 
formyl, (C 3 -C 8 cycloalkyl)carbonyl, carboxy, loweralkoxy carbonyl, (C 3 - 
C 8 cycloalkyl)oxycarbonyl, carbamoyl, -0-CH 2 -CH=CH 2 , halogen, halo lower alkyl 
including trifluoromethyl, ~OCF 3 , -S[(C r C 6 )alkyl], -OC(0)N[(C 1 -C 6 )alkyl] 2 , 
-CONH[(C r C 6 )alkyl], -CON[(C r C 6 )alkyl] 2l (C r C 6 )alkylamino, dK(C r C 6 )alkyl] 
amino, (C r C 6 )alkyl di-[(C r C 6 )alkyl]amino, hydroxy, cyano, trifluoromethylthio, 
nitro, amino, (CrC 6 )alkylsulfonyl, aminosulfonyl, or (CrC 6 )alkylaminosulfonyl; 
and R 30 are, independently, selected from the group of H, Ci-C 6 alkyl, (C 2 -C 6 )lower 
alkenyl, C 2 -C 6 alkynyl, or cycloC 3 -C 6 alkyI; 

R is selected from lower alkyl, -NHNH 2 , -NHOR^; or -CH=CH-N[R 32 ] 2 ; lower alkoxy; 
phenyl optionally substituted by from one to three substituents selected from (C r 
C 6 )alkyl or halogen ; or a moiety of the formulae: 



N— R12 

R n 

(h) 

N Y 

Vl_/ 



(CH 2 ) r 



R19 



R 15 

-N (CH 2 ) p -N— R 14 — N 

R 13 



(0 

/ \ 
-N N-R 20 

V| -(CH 2 ) r 



R18 



(I) 




R 33 

x- 



-N K 



(CH2) S 
(o) 



(CH 2 ) 8 



R 23 



-N 




R32 



R 33 

N R 2 4 
(CH 2 ) S 



^ R35 

-N— 

R32 Ra4 



NHR 32 



(t) 



(w) 



(x) 
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R 25 



R28 o 



N-CH— (CH2),t,-NH-R 26 

R32 



(u) 



-N C C-R 31 



R32 



R 27 



(V) 






N 
/ 



-N 



^Alkyl 



AlkyI 



R 21 



— (CH 2 ) n -H-/> or — (CH 2 )„ 



N 

R 21 



-(CH 2 ) r 



R11 and R 12 are, independently, selected from hydrogen, (d-C^alkyl, (C^CeJalkenyl, 
(C3-C 8 )cycloalkyl optionally mono- or di-[(CrC e )alkyl] substituted, (C 3 -C 8 )- 
cycloalkyl lower alkyl, halo lower alkyl, cyano lower alkyl, lower alkyl thiol, 
loweralkoxycarbonyl lower alkyl, or loweralkylthio lower alkyl; or a moiety of the 
formulae: 

O /(CH 2 ) q 
N 

K 21 

R 13 is selected from hydrogen, (CrCeJalkyI, (C r C 12 )aralkyl, or-(CH 2 ) p -N(alkyl) 2 ; 

R 14 and R 15 are, independently, selected from hydrogen, (C r C 6 )alkyl, with the proviso 

that R 14 and R 15 can be taken together with the nitrogen atom to which they are 

attached to form: 

a) a 5 to 7 membered saturated heterocycle, optionally substituted 
with 1 or more alkyl groups; or 

b) a 5-membered unsaturated heterocycle containing 1 to 3 nitrogen 

atoms; 
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R 18 is one to three substituents selected independently from the group of hydrogen, or 
(C r C 6 )alkyl; 

R 19 is selcted from the group of hydrogen, (C r C e )alkyl f -N[(C r C e )alkyl]2, or (C 3 - 
C 8 )cycloakylamine when Y'= CH 2 ; or it is selected from the group of hydrogen 
5 and (C r C 6 ) lower alkyl when Y' = X\ 

R20 is selected from the group of hydrogen, (C r C 6 )alkyl, (Cz-CeJalkenyl, (C2-C 6 )alkynyl, 
(QrQOcycloalkyl, -CONH 2 , -CONflower alkyl] 2 , carbonyl lower alkyl, lower alkyl 
CONHflower alkyl], lower alkyl CON[lower alkylfe, lower alkoxy carbonyl, (CH 2 ) P - 
N[lower alkyl] 2 , -(CH 2 ) p -N[lower alkenyl] 2 , -CHJphenylfe wherein the phenyl ring is 
10 optionally substituted by (CrCeJalkyl, (CrCe)alkoxy, or halogen; or R20 is a 

moiety of the formula: 

— (ch 2 ) p — n V 

^ (ch 2 ) s 5 

R21 and R^ are selected, independently, from the group of hydrogen, (CpCeJalkyl, or 
(Gt-C 12 ) arylalkyl; 
15 R23 is selected from hydrogen, cyano or (Ci-C 6 )alkyl ; 

R 24 is selected from the group of (C r C 6 )alkyl, lower alkoxycarbonyl, or S0 2 [(C r C 6 )alkyl]; 
R 25 is selected from (C r Ce)alkyl, lower alkoxycarbonyl, -COOH, -CONH 2 , -CONH[(C r 

C 6 )alkyl)], or-CONRd-ceJalkyOk 
R 2 e is selected from hydrogen, lower alkoxycarbonyl, or fluorenylalkoxycarbonyl; 
20 R 27 and R 28 are, independently, selected from the group of hydrogen or lower alkyl; with 
the proviso that R 27 and R^ can be taken together with the carbon to which they 
are attached to form a 3 to 6-membered saturated ring; 
R31 is selected from the group of hydroxy, (CVCeJalkoxy, amino, -NHKCrCeJalkyl], or 
-N[(C r C 6 )alkyl] 2 ; 
25 R 32 is elected from the group of hydrogen, or (Ci-Cejalkyl; 

R33 is one to three substituents selected from the group of hydrogen, or (C r C 6 )alkyl; 
R34 and R35 are, independently, selected from the group of hydrogen, or (C r C 6 )alkyl, 
with the proviso that R34 and R35 taken together with the nitrogen atom to which 
they are attached, may form a 5 membered unsaturated heterocycle containing 2 
30 to 3 nitrogen atoms; 

* is O; 
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10 



15 



Y'= CH 2 orX'; 
K= Y*orN[(C r C 6 )aIkyl]; 
m is an integer from 1 to 4; 
n is an integer from 1 to 4; 
p is an integer from 2 to 4 ; 
q is an integer from 1 to 5 ; 
r is an integer from 1 to 2; 
s is an integer from 0 to 1 ; 

and the pharmaceutically acceptable salts, or pro-drug forms thereof. 
3. A compound of Claim 2 having the formula: 



wherein R and R4 are as defined in Claim 2, or a pharmaceutically acceptable salt 
thereof. 

4. A compound of Claim 2 having the formula: 



wherein R and R4 are as defined in Claim 2, or a pharmaceutically acceptable salt 
thereof. 
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5. A compound of Claim 1 which is selected from the group of: 

a) 1 0-[(2-Methyl-2'-trifluoromethyl-[1 ,1 '-biphenyl]-4-yl)rarbonyl]-1 0,1 1- 
dihydro-5H-pyrrolo [2,1-c][1 ,4] benzodiazepine-3-carboxyIic acid; 
5 b) (4-Methyl-piperazin-1 -yl)-[1 0-(2-methyl-2 , -trifluoromethyl-[1 , 1 -biphenyl]-4- 

yl)-carbonyl]-10 f 1 1-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepin-3-yl-methanone; 

c) 1 0-[(2-Methyl-2 , -trifluoromethyl-[1 ,1 -biphenyQ-4-yl)-carbonyl]-1 0,1 1- 
dihydro-5H-pyrro!o [2,1-c][1,4] benzodiazepine-3-carboxylic acid bis-(3-dimethylamino- 
propyl)-amide; 

10 d) [4-(3-Dimethylaminopropyl)-piperazin-1 -yl]-[1 0-(2-methyl-2-trifluoro- 

methyl-[1 , 1 '-biphenylH-yOcarbonylHI 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1,4]benzodiazepin- 
3-yl]-methanone; 

e) [3-Methyl-4-(3-methyl-phenyl)-piperazin-1 -y l]-[1 0-(2-methyl-2'-trifluoro- 
methyl-[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin- 

15 3-yl-methanone; 

f) 4-[[10,11-Dihydro-10-[[2-me^ 

carbonyl]-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl]carbonyI]-1 -piperazine-carboxylic 
acid, tert-butyl ester, 

g) 1 0, 1 1 -Dihydro-1 0-[[2-methyl-2^rifluoromethyl-[1 , 1 -biphenyl]-4-yl]- 
20 rarbonyl]-3-(1-piperazinylrarbonyl)-5H-pyrrolo[2,1-c][1,4]benzodiazepin 

ti) N-[(1 (HP-methyl-Z-CtrifluoromethyOll , 1 '-bipheny0-4-yl]carbonyl}-1 0,11- 
dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl)carbonyQguanidine; 

i) 10-[(2'-Methoxy-2-methyl-[1 ,r-biphenyO-4-yl)aarbonyl]-10,1 1-dihydro-5H- 
pyrrolo [2,1-c][1,4]benzodiazepine-3-carboxylic acid; or 
25 j) 1 O-KS-Methoxy^-methylH ,1 M>iphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro-5H- 

pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxylic acid; 
or a pharmaceutical^ acceptable salt form thereof. 

6. A compound of Claim 1 which is selected from the group of: 

30 

N-Methyl-N-[3-(dimethyIamino)propyQ-1 0~[(3-methoxy-2'-methyl[1 ,1 -biphenyl]- 4- 
yI)carbonyl]- 10,1 1-dihydro-5H-pyrroIo[2,1- c][1,4]benzodiazepine-3-carboxamide; 
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7,8-Dimethoxy-[1 0,1 1 -dihydro-5H-pyrrolo [2,1 -c][1 ,4] benzodiazepine 0-yl][2- 
methyl-2-(trif luoromethyl)[1 , 1 -biphenyG-4-yl]methanone; 

N-Methyl-[N-(3-dimethylamino)pro^^ 
5 (trifluoromethyl)[1 , 1 '-biphenylH-ylJcarbonylH 0,1 1 -dihydro-5H-pyrrolo [2,1 -c][1 ,4] 
benzodiazepine-3-carboxamide; 

7,8-Dimethoxy-1 0-{[2-methyl-2 -(trifluoromethylHI , 1 -bipheny!]-4-ylJcarbonyl}- 
[(10,11-dihydro-5H-pyrrolo[2,1-^ 

10 

1 0^ie-Chloro-S-methoxy^-trifluoromethyl-II , 1 -biphenyl]-4-yl]carbonyl}-1 0,11- 
dihydro~5H-pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid; 

1(H[2 -Chloro-6-chloro-3-methoxy-[1 ,1 -biphenyl]-4-yI]carbonyl}-10,1 1-dihydro- 
1 5 5H-pyrrolo [2,1 -c][1 ,4] benzodiazepine-3-carboxylic acid; 

1 O-flS-Chloro-S-methoxy^'-ethoxyll , 1 -biphenylH-ylJcarbony^lO,! 1-dihydro- 
5H-pyrrolo [2,1-c][1,4] benzodiazepine; 

20 1 0^tS-Chloro-S-methoxy^'-fluoro-tl , 1 -biphenyl]-4-yl]carbonyl}-1 0, 1 1 -dihydro-5H 

pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxyiic acid; 

1 0^p-Methoxy^'-trifluoromethyl-II ,1 -biphenyl]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H- 
pyrrolo [2,1-c][1,4] benzodiazepine-3-carboxylic acid; 

25 

{[1 0-(2-Methoxy)-2 , -trifluoromethyi-[1 , 1 '-biphenyG-4-yl]carbonylH(2S)-[(2- 
pyrrolidin-1 -yl)methyl]pyrrolidin-1 -yl]-1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin- 
3-yl-methanone; 

30 N-Methyl-[N-(3-dimethylamino)propyl]-1 0-iP-methoxy^-trifluoromethyl-tl , 1 

biphenyl]-4-yl]carbonyl}-10,1 1-dihydro-5H-pyrrolo [2,1-c][1,4] benzodiazepine 
carboxamide; 
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N-MethyI-[N-(2<limethylamino)ethyl]-1 0-P-methoxy-a'-trifluoromethyl-ll , 1 - 
biphenyl]-4-yl]carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
carboxamide; 

5 [2-Chloro-4-(naphthalen-1-yl)pheny^ 
benzodiazepin-1 0-yl]methanone; 

[4-(4-Methyl~naphthalen-1-yl)phe 
benzodiazepin-1 0-yl]methanone; 

10 

Methyl 1 0-{[2-methyI-2'-trifluoromethyl-[1 , 1 -biphenyl]-4-yl]carbonyl}-1 0,11- 
dihydro-5H-pyrrolo [2,1-c][1.4] benzodiazepine-8-carboxylate; 

[4-(2,5-Dimethyl-1 -H-pynrol-1 -yl)-3-methoxy-phenyQ [1 0, 1 1 -dihydro-5H-pyrrolo 
15 [2,1-c][1,4] benzodiazepin-1 0-yl] methanone; 

[6-(Naphthalen-1 -yl)-pyridin-3-yl]-[1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]- 
benzodiazepin-1 0-yl]methanone; 

20 (6-PhenyI-pyridin-3-yl)-[1 0,1 1 -dihydro-5H-pyrrolo [2,1 -c][1 ,4] benzodiazepin-1 0- 

yl]methanone; 

[4-(2,5-Dimethyl-1 H-pyrro!-1 -yl)-3,5-dimethyl-phenyl][1 0, 1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-10-yl]methanone; 
25 [3rMethyl-4-(4-pyridinyl)phenyl]-[1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]- 

benzodiazepin-1 0-yl]methanone; 

1 0-{[3,6-Dimethoxy-2'-trif luoromethyl-[1 , 1 '-bipheny l]-4-yl]carbonyl}-1 0,11 -dihydro- 
5H-pyrrolo [2,1-c][1,4] benzodiazepine; 

30 

{[1 0-(2-Methoxy)-2'-chloro[1 , 1 , -biphenyI]-4-yl]carbonyl}-[(2S)-[(2-pyrrolidin-1 -yl)- 
methyl]pyrrolidin-1-yl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepi 
methanone; 



-187- 



WO 02/083678 



PCT7US02/11527 



1 0-[(6-Chloro-3-methoxy-2'-ethoxy[1 , 1 '-biphenyO^-yOcarbonyll-N-methyl-N-CI - 
methylpiperidin^-yO-IO^ 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3- 
carboxamide; 

5 N-[3-(Dimethylamino)propyl]-N-methyl-1 0-[(6-chloro-3-methoxy-2'-fluoro[1 , 1 - 

biphenyl]-4-yl)carbonyI]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3- 
carboxamide; 

[4-(3-Dimethylaminopropyl)-piperazin-1 -yl]-{1 0-[4-(naphthaten-1 -yl)-phenyl]- 
10 carbonyIJ-1 0,1 1-dihydro-5H-pyrroIo [2,1-c] [1 ,4]benzodiazepin-3-yl-methanone; 

(4-MethyI-piperazin-1 -yl)-{1 0-[2-chloro-[4-(naphthalen-1 -yl)]phenyl]carbonyl}- 
1 0,1 1-dihydro-5H-pyrroIo[2 t 1-c][1 ,4]benzodiazepin-3-yl-methanone; 

1 5 1 0-{[2-Methy!-2'-trifluoromethyl-[1 , 1 '-biphenyQ^yOcarbonyij-S^piperidine-l - 

carbonyl)-10,11-dihydro-5H-pynrolo [2,1-c][1,4] benzodiazepine-3-carboxyIic acid-methyl- 
(1 -methyl-piperidin-4-yl)-amide; 

[3-Methyl-4-(pyridin-4^ 
20 yl]carbonyl}-10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-10-yl-methanone; 

10-[(6-PhenyI-pyridin-3-yl)carbonyl]- N-methyl-N-(1-methyI-piperidin-4-yl)-10,11- 
dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 
or a pharmaceutically acceptable salt form thereof. 

25 

7. A compound of Claim 1 which is selected from the group of: 

[4-(3-Dimethylaminopropyl)-piperazin-1 -yl]-[1 0-[(2 , -methoxy-2-methyl-[1 , 1 
biphenyI]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]-benzodiazepin-3-yQ- 
30 methanone; 

N~[2-(Dimethylamino)ethyl]-1 0-{[6-chloro-3-methoxy-2-(trifluoromethyl)[1 , 1 
biphenyq^-ylJc^rbonylJ-N-methyI-10,1 lHjihydro-5H-pyrrolo[2,1-c][1 ,4] benzodiazepin-3 
carboxamide; 
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1 0-[(2-ChIoro-6-chloro-3-methoxy-[1 , 1 '-bipheny^yOcarbonyll-N-methyl-N-CI - 
methylpiperidin-4-yl)-10,1 1-dihydro-5H-pyrroIo [2,1-c][1 ,4] benzodiazepine-3- 
carboxamide; 

5 

{3-[4-(3-Dimethylamino-propyl^ 
1 -yl)phenyQ-1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-1 0-yl-methanone; 

1 0-{[6-(NaphthaIen-1 -yl)-pyridin-3-yI]carbonyl}- N-methyl-N-(1 -methyl-piperidin-4- 
10 yl)-1 0,1 1<Iihydro-5H-pyrroIo[1 ,2-c][1 ,4]benzodiazepine-3-carboxamide; 

{[1 O^S.e-Dimethoxy^-trifluoromethyl-II , 1 -biphenyl]-4-yl]carbonyl}-[(2S)-[(2- 
pyrrolidin-1-yl)methy[]-py^ 
diazepine-3-yl-methanone; 

15 

{1 0-Ke-ChloroS-methoxy^'-methylll , 1 -biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihyd ro 
5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone; 

{1 0-[(2'-Methoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1-c]- 
20 [1 ,4]benzodiazepin-3-yl}(4-methyl-1 -piperazinyl)methanone; 

{1 Q-[(2'-Methoxy~2-methyI[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-methyl-1 -piperazinyl)methanone; 

25 {1 0-[(2,2'-Dimethyl[1 ,1 '-biphenylH-yOcarbonyO-l 0, 1 1 -dihydro-5H-pyrrolo[2,1 -c]- 

[1 ,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone; 

{1 0-[(3'-Methoxy-2-methyl[1 , 1 '-biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone; 

30 

{1 0-[(2'-Methyl[1 1 1 , -biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c]- 
[1 ,4]benzodiazepin-3-yl}(4-methyl-1 -piperazinyl)methanone; 
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{1 0-[(2-Methoxy-2'-methyl[1 ,1 , -biphenyl]-4-yl)carbonyl]-1 0,1 l-dihydro-5H- 
pyrroIo[2,1-c][1,4]benzodiazepin-3-yI}(4-methyl-1-piperazinyl)methanone; 

{1 O-KS-Chloro-S.S'-dimethoxytl , 1 MDiphenyG-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H- 
5 pyrrolo[2J-c][1,4]benzodiazepin-3-yl}(4-me%I-1-piperazinyl)methanone 

{1 0-[3-Methoxy-4-( 1 -naphthyl)benzoyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c]- 
[1,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone; 

10 {10-[(2,2'-Dimethoxy[1,r-biph^^^ 

[1 ,4]benzodiazepin-3-yl}(4-methyl-1 -piperazinyI)methanone; 

{1 0-[(2,3'-Dimethoxy[1 ,1 '-biphenylH-yOcarbonylJ-l 0,11 -dihydro-5H-pyrrolo[2, 1 -c]- 
[1 ,4]benzodiazepin-3-yl}(4-methyl-1 -piperazinyI)methanone; 

15 

{10-[2-Chloro^(l-naphthyl)benzoy^ 
benzodiazepin-3-yl}(4-methyH-piperazinyl)methanone; 

(4-Methyl-1 ,4-diazepan-1 -yl)(1 0^2-methyl-2^frffluoromethyl)[1 , 1 4>iphenyl]-4- 
20 yl]carbonyl}-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yI)methanone; 

8. A compound of Claim 1 which is selceted from the group of: 

{1 0-KB-Chloro-S-methoxy-Z-methyltl ,1 -biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro- 
25 5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4-diazepan-1-yl)methanone; 

{10-[(2'-Methoxy[1 ,r-biphenyl]-4-yl)carbonyl]-10,1 1-dihydro-5H-pyrrolo[2,1-c]- 
[1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4-diazepan-1-yl)methanone; 

30 {1 0-[(2'-Methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyI]-1 0,1 1 -dihydro-5H- 

pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}(4-methyM ,4-diazepan-1-yl)methanone; 

{10-[(2,2MDimethy![1,1^^ 
[1 ,4]benzodiazepin-3-yl}(4-methyI-1 ,4-diazepan-1 -yl)methanone; 
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{1 0-[(3'-Methoxy-2-methyl[1 , 1 '-biphenylM-yOrarbonylM 0,1 1 -dihydro-5H-pyrrolo- 
[2 t 1-c][1 ,4]benzodiazepin-3~yl}(4-methyl-1 ,4-diazepan-1 -yl)methanone; 

5 {1G-[(2^Methyl[1 .r-biphenyO-^ylJcarbonyQ-IO, 1 1-dihydro-5H-pyrrolo[2,1-c]- 

[1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4<Iiazepan-1-yl)methanohe; 

{1 0~[(2-Methoxy-2-methyl[1 , 1 '-biphenylH-yI)rarbonyl]-1 0,11 -dihydro-SH-pyrrola- 
[2,1-c][1 ,4]benzodiazepin-3-yI}(4~methyl-1 ,4-diazepan-1-yl)methanone; 

■10 

{10-[(6-Chloro-3,3^imetto 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4-diazepan-1 -yl)methanone; 

{1 0-[3-Methoxy-4-(1 -naphthyl)benzoyI]-1 0, 1 1 -dihydro-5H-pynrolo[2, 1 -c][1 ,4]- 
15 benzodiazepin-3-yl}(4-methyM ,4-diazepan-1 -yl)methanone; 

{1 0-[(2,2'-Dimethoxy[1 ,1 , -biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro5H.pyrrolo[2,1 -c]- 
[1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4-diazepan-1-yI)methanone; 

20 {1 0-[(2,3'-Dimethoxy[1 , 1 , -biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c]- 

[1 ,4]benzodiazepin-3-yl}(4-methyM ,4-diazepan-1-yl)methanone; 

{10-[2-Ch!oro^-(1-naph^ 
benzodiazepin-3-yl}(4-methyI-1 ,4-diazepan-1 -yl)methanone; 

25 

N-[3-(Dime%lamino)propyl]^ 
carbonyl]-10,11<lihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxam 

N-[3-(DimethyIamino)propyl]-1 0-[(2,2'-dimethyl[1 , 1-biphenyl]-4-yl)rarbonyl]- 
30 10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

N-[3-(Dimethylamino)propyl]-1 0-[(3'-methoxy-2-methyl[1 ,1-biphenyl]-4-yl)- 
carbonyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 
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N-[3-(Dimethylamino)propyG-1 0-[(2-methoxy[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0,11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

5 N-[3-(Dimethylamino)propyl]-1 0-[(2'-methyl[1 , 1 -biphenyQ-4-yI)carbonyl]-1 0,11- 

dihydro-5H-pyrroIo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

N-[3-(Dimethylamino)propyl]-1 0-[(2-methoxy-2'-methyl[1 ,1 '-biphenylH-yl)- 
carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4] benzodiazepine-3-carboxam ide; 

10 

1 0-[(6-Chloro-3-methoxy-2-methyl[1 ,1 -biphenyr|-4-yl)carbonyl]-N-[3-(dimethyl- 
amino)propyl]-10,11-dihydro-5H-pyrrolo[2 l 1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[(6-Chloro-3,3'-dimethoxy[1 ,1 -biphenyl]-4-yl)carbonyl]--N-[3-(dimethylamino)- 
15 propyl]-10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 
or a pharmaceutical^ acceptable salt form thereof. 

9. A compound of Claim 1 which is selected from the group of: 

20 N-[3-(DimethyIamino)propyl]-1 0-[3-methoxy-4-(1-naphthyl)benzoyl]-1 0,1 1- 

dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

1 0-[(2,2 , -Dimethoxy[1 ,1 , -biphenyl]-4-yl)carbonyl]-N-[3-(dimethylamino)propyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

25 

1 0-[(2,3'-Dimethoxy[1 ,1 -biphenyll^ylJcarbonyll-N-p^dimethylaminoJpropyl]- 
10,11-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[2-Chloro-4-(1 -naphthyI)benzoyl]-N-[3-(dimethylamino)propyI]-1 0, 1 1 -dihydro- 
30 5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

N-[3-(Dimethylamino)propyl]-1 0-{[2-methyl-2 -(trifluoromethyl)[1 ,1 -biphenyi]-4-yI]- 
rarbonylH0»11<l>hydro-5H-pyrrolo[2,1-c][1.4]benzodiazepine-3-carboxamW 
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N-[2-(DimethyIamino)ethy^ 
biphenyl]-4-yl]carbonyl}-10.1 1 -dihydro-5H-pyrrolo[2 f 1-c][1 ,4]benzodiazepine-3- 
carboxamide; 

5 

lO-Ke-ChloroS-methoxy^-methylll.l -biphenyO-4-yl)carbonyl]-N-[2-(dimethyI- 
amino)ethyl]-N-methyl-10,11-dihydro-5H-pynrolo[2,1-c][1 ,4]benzodiazepine-3- 
carboxamide; 

1 0 1 0-[(6-Chloro-3,3-dimethoxy[1 , 1 -biphenylH-yl)carbonyl]-N-[2-(dimethylannino)- 

ethyl]-N-methyl-1 0 ,1 1 -dihydro-5H-pyrrolo[2 ,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

N-[2-(Dimethylamino)ethyl]-1 0-[(2'-methoxy-2-methyl[1 , 1 '-biphenyl]-4-yl)- 
carbonyll-N-methyl-IOJI-dihydro-SH-pyrrolop.l-cltl ,4]benzodiazepine-3-rarboxamide; 

15 

N^2-(Dimethylamino)ethyQ~1^ 
carbonyO-N-methyi-IO.H-dihydro-SH-pyrrolop.l-cJfl ,4]benzodiazepine-3-carboxamide; 

N-[2-(Dimethylamino)ethy!]-1 0-[(2-methoxy[1 ,1 , -biphenyl]-4-yl)carbonyi]-N- 
20 methyl-1 0,1 l^ihydro-SH-pyrrolofrl-cftl ,4]benzodiazepine-3-carboxamide; 

N-[2-(Dimethylamino)ethyO-N-methyI-1 0-[(2-methyl[1 ,1 -bipheny0-4-y!)carbonyl]- 
1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

25 N-[2-(Dimethylamino)ethyO-1 O^-methoxy-^-methyin ,1 -biphenyl]-4-yl)- 

carbonyO-N-methyl-10,11--dihydrc>-5H-pyrrolo[2 I 1--c][1 ,4]benzodiazepine-3-carboxamide; 

N-[2-(Dimethylamino)ethyl]-1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-N-methyl- 
10,1 1-dihydro-5H-pyrroIo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

30 

1 0-[(2,2'-Dimethoxy[1 ,1 -biphenyl]^yl)c^rbonyl]-N42-(dimethylamino)ethyl]-N-- 
me%l-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 
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1 0-[(2,3'-Dimethoxy[1 ,1 , -biphenyl]^yl)<^rbonyl]-N^2-(dimethylamino)ethyl]-N- 
methyl-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-N42-(dimethylamino)ethyl]-N-methyl-10,11- 
5 dihydro-SH-pyrrolop.l-clIl^benzodiazepine-S-carboxamide; 

N-[3-(Dimethylamino)propyl]-N-methyl-1 0-{[2-methyl-2-(trifluoromethyl)[1 , 1 *- 
biphenyl]-4-yl]carbonyl}-1 0, 1 1 -dihydro-5H-pyrro!o[2, 1 -c][1 ,4]benzodiazepine-3- 
carboxamide; 

10 

1 0-[(6-Chloro-3-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[3-(dimethy!- 
amino)propyl]-N-methyI-1 0,11 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3- 
carboxamide; 

1 5 1 0-Ke-ChloroS.S-dimethoxytl , 1 '-biphenyO^-yOcarbonyri-N-p^dimethylamino)- 

propyQ-N-methyl-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 
or a pharmaceutically acceptable salt form thereof. 

10. A compound of Claim 1 which is selcetd from the group of: 

20 

N-[3-(DimethyIamino)propyl]-1 0-[(2'-methoxy-2-methyl[1 ,1 -biphenyl]-4-yl)- 
carbonyl]-N-methyl-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

N-[3-(Dimethylamino)propyl]-1 0-[(2,2'-dimethyl[1 ,1 '-biphenyO-4-y!)carbonyl]-N- 
25 methyI-10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

N-[3-(Dimethylamino)propyl]-1 0-[(3'-methoxy-2-methyl[1 , 1 -biphenyl]-4-yl)- 
carbonyl]-N-methyl-10,11-dihydro-5^ 

30 N-[3-(Dimethylamino)propyl]-1 0-[(2-methoxy[1 , 1 f -biphenyl]-4-yl)carbonyl]-N- 

methyl-1 0,1 1 -dihydro-5H-pyrroIo[2, 1-c][1 ,4]benzodiazepine-3-carboxamide; 

N-[3-(Dimethylamino)propyQ-N-methyl-1 0-[(2 f -methyl[1 , 1 -biphenyl]-4-yl)carbonyl]- 
10,11 -dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 
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N-[3-(Dimethylamino)propyl]-1 0-[(2-methoxy-2'-methyI[1 ,1 -biphenyl]-4-yl)- 
rarbonyl]-N-methyM 0,11 -dihydro-5H-pynrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 

5 N-[3-(Dimethylamino)propyO-1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-N-methyl- 

10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[(2 f 2'-Dimethoxy[1 ,1 , -biphenyl]-4-yl)carbonyl]-N-[3-(dimethy!amino)propyl]-N- 
methyl-10,11<lihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

10 

1 0-P.S-Dimethoxytl J , -biphenyO^-yl)rarbonyi]-N-[3-(dimethylamino)propyl]-N^ 
methyl-1 0,1 1-dihydro-5H-pyrrolo[2, 1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-N-[3-(dimethylamino)propyl]-N-methyI-1 0,11- 
15 dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

{10-[(6-Chloro-3-methoxy-2^^ 
5H-pyrolo[2,1-c][1,4]benzodta^ methanone; 

20 {10-[(2'-Methoxy[1 ,1-biphenylH-yl)carbonyl]-10,1 1-dihydro-5H-pyrrolo[2,1-c]- 

[1 ,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone; 

{1 0-[(2-Methyl-2-methoxy[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrroIo- 
[2,1-c][1 ,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone; 

25 

{1 0-[(2-MethyI-2'-methyl[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1 ,4]benzodiazepin-3-yl}[4-(1 -piperidinyl)-1 -piperidinyl]methanone; 

{1 0-[(2-Methyl-3'-methoxy[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo- 
30 [2,1-c][1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanon 

{1 0-[(2-Methyl[1 , 1 '-biphenyl]-4-yl)carbonyi]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]- 
benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone; 
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{1 0-[(2-Methoxy-2'-methy l[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-py rrolo- 
[2, 1 -c][1 ,4]benzodiazepin-3-yl}[4~(1 -piperidinyl)-1 -piperidinyl]methanone; 

5 {10-[(6-Chloro-3-methoxy-3 -methoxy[1 .I'-biphenylH-yOcarbonyQ-IOJ 1-dihydro- 

5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1 -piperidinyl] methanone; 

{10-[3-Methoxy^-(1-naphthyl)-benz 
benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone; 

10 

{1 0-[(2,2'-Dimethoxy-[1 , 1 '-biphenyQ-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 - 
c][1 ,4]benzodiazepin-3-yi}[4-(1 -piperidinyl)-1 -piperidinyI]methanone; 
or a pharmaceutical^ acceptable salt form thereof. 

15 11. A compound of Claim 1 which is selcetewd from the group of: 

{1 0-[(2,3'-Dimethoxy-[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0 ,1 1 -dihydro-5H-pyrrolo[2,1- 
c][1 ,4]benzodiazepin-3-yI}[4-(1-piperidinyl)-1-piperidinyl]methanone; 

20 {1 0HX2-Chloro-4-(1-naphthyl)benzoyl]-1 0,1 1-dihydro-5H-pyrroio[2,1-c][1 ,4]- 

benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidinyl]methanone; 

{lO^-Methyl-^-Ctrifluoromethyl) -[1,r-biphenyl]-4-yl)carbonyl]- 10,1 1-dihydro- 
5H-pyrrolo[2,1»c][1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidi methanone; 

25 

N-[3-(1 H-lmidazoM-ylJpropyll-IO-KZ-methoxy^methyltl f r-bipheny0-4-yi)- 
rarbonyll-IOJI-dihydro-SH-pyrrolopj-cJII^lbenzodiazepine-S-carboxamide; 

1 0-[(2,2'-Dimethyl[1 ,1 '-biphenyll^ylJcarbonyG-N-fS^I H-imidazol-1 -yl)propyl]- 
30 10,11<lihydro-5H-pyrrolo[2,1-c][1 f 4]benzodiazepine-3-carboxamide; 

N-[3-(1 H-lmidazol-1 -yl)propyI]-1 0-[(3 f -methoxy-2-methyl[1 , 1 '-biphenyll^yl). 
carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 
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N-[3-(1 H-lmida2ol-1-yl)propyl]-10-[(2'-methoxy[1 ,r-biphenyH-yl)carbonyl]-10,1 1- 
dihydro-5H-pyrrolo[2,1 -c][1 .^benzodiazepine-S-Kiarboxamide; 

5 N-PKIH^midazol-l-yOpropyQ-IO-Ka'-methyltl.r-biphenylJ-^yOcarbonyll-IO.II- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

N-[3K1HMmidazol-1-yl)propyl]-10-[(2-methoxy-2 , -methyl[1,1 , -biphenyQ-4-yl)- 
carbonyQ-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxanriide; 

10 

lO-Ke-Chloro-S-methoxy^'-methylll.V-biphenyq-^-ylJcarbonyll-N-p^lH- 
imidazol-1-yl)propyO-10,1lKlihydi^5H-pyiTolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

lO-IfO-Chlorc^S.y^limethoxyll.r-biphenyll^-yOcarbonyQ-N-p-flHHmidazol-l-yl)- 
1 5 propyl]-10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

N-[3-(1 H-lmidazol-1 -yl)propyl]-1 0-[3-methoxy-4-(1-naphthyl)benzoyl]-1 0,11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

20 10-[(2,2'-Dimethoxy[1 ,1'-biphenyl]-4-yl)carbonyQ-N-[3-(1 H-imidazoM-yl)propyl]- 

10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[(2,3'-Dimethoxy[1 ,1 -biphenyl]-4-yl)c5arbonyl]-N-[3-(1 H-imidazol-1 -yl)propyl]- 
10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

25 

10-[2-Chlor(>4-(1-naphthyl)benzoyl]-N-[3-(1H-imidazol-1-yl)propyl]-10,11-dihydro- 
5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

N-[3-(1 H-lmidazol-1-yl)propyl]-1 O^P-methyl-Z-ttrifluoromethyOIl ,1'-biphenyl]-4- 
30 yl]carbonyl}-1 0,11 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 

{1 0-[(6-Chloro-3-methoxy-2*-methyl[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro- 
5H-pyn-olo[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone; 
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{1 0-[(2 f -Methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrroIo- 
[2J-c][1,4]benzodiazepin-3-yl}[4-(1-pyrroIidinyl)-1-piperidiny0meth 

5 {1 0-[(2,2 , -Dimethyl[1 ,1 '-biphenyO^-yOcarbonyl]-! 0,1 1 -dihydro-5H-pyrolo[2,1 -c]- 

[1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone; 

{1 0-[(3-Methoxy-2-methyl[1 ,1 -biphenyil-^-yOcarbonylJ-l 0 f 1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1 ,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone; 

10 

{10-[(2'-Methoxy[1 ,1M)iphenyl]-4-yl)carbonyl]-10 ,1 1-dihydro-5H-pyrrolo[2,1-c]- 
[1,4]benzodiazepin-3-yl}[4-(1-pyrT0lidinyl)-1-piperidinyI]methanone 
or a pharmaceutical^ acceptable salt form thereof. 

15 12. A compound of Claim 1 which is selected from the group of: 

{10-[(2'-Methyl[1 ( r-biphenyl]-4-yl)carbonyl]-10,1 1<lihydro-5H»pyrrolo[2,1-c][1 ,4]- 
benzodiazepin-3-yl}[4-(1-pyrrolidinyl)»1-piperidinyQmethanone; 

20 {lO-^-Methoxy^'-methylH .r-biphenyll^ylJcarbonyO-IO.1 1-dihydro-5H-pyrrolo- 

[2,1-c][1,4]benzodiazepin-3-yl}[4-0^ 

{1 0-Ke-Chloro-S.S'-dimethoxyll ,1 '-biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H- 
pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyI)-1-piperidinyl]methanone; 

25 

{10-[3-Methoxy^-(1-naphthyl)benz^^ 
benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyI]methanone; 

{1 0-[(2,2'-Dimethoxy[1 , 1 '-biphenyl]-4-yl)rarbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c]- 
30 [1,4]benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone; 

{lO-ffcS'-DimethoxytlJ'-bipheny^ 
[1 ,4]benzodiazepin-3-yl}[4-(1 -pyrrolidinyl)-1 -piperidinyl]methanone; 
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{10-[2-Chloro-4-(1-naphthyl)benzoyO-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]- 
benzodiazepin-3-yl}[4-(1-pyrrolidinyl)-1-piperidinyl]methanone; 

(1 0-{[2-Methyl-2'-(trifluoromethyl)[1 , 1 '-biphenyl]-4-yQcarbonyl}-1 0,1 1 -dihydro-5H- 
5 pyrrolo[2,1-c][1,4]benzodiazepin-3-yl)[4-(1-pyrrolidinyl)-1-piperidinyl]methanone; 

10-[(2'-Methoxy-2-methyl[1,r-biphenyl]-4-yl)carbonyl]-N-[2-(1-piperidinyl)ethyl]- 
lO.H-dihydro-SH-pyrrolop.l-cHl^benzodiazepine-S-carboxamide; 

10 10-[(2,2'-Dimethyl[1 ,1'-biphenyl]-4-yl)carbonyO-N-[2-(1-piperidinyl)ethyl]-10,1 1- 

dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[(3'-Methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[2-(1 -piperidinyl)ethyl]- 
1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 

15 

^-[(^-Methoxyll.r-biphenylJ^-yOcarbonyll-N-p^l-piperidinyOethyG-IO.II- 
dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 

lO-KZ-MethyHl.r-biphenyH-yOcarbonyO-N-p-tl-piperidinyOethyll-IO.H- 
20 dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[(2-Methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-N-[2-(1 -piperidinyl)ethyl]- 
10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

25 1 0-[(6-Chloro-3-methoxy-2*-methyl[1 ,1 -biphenyl]-4-yl)carbonyl]-N-[2-(1- 

piperidinyl)ethyl]-10,11^ihydro-5H-pyrro!o[2,1-c]l1,4]benzodiazepine-3-carboxamide; 

1 0-[(6-Chloro-3,3'-dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyfl-N-[2-(1 -piperidinyl)- 
ethyl]-10,1 1 -dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

30 

1 0-[3-Methoxy-4-(1 -naphthyl)benzoyl]-N-[2-(1 -piperidinyl)ethyl]-1 0,1 1 -dihydro-5H- 
pyrroIo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 
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10-[(2 I 2 , -Dimethoxy[1,1'-biphenyl]-4-yl)carbonyl]-N-[2-(1-piperidinyl)ethyl]-10 f 11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[(2,3'-Dimethoxy[1 , 1*-biphenyl]-4-yl)carbonyl]-N-[2-(1 -piperidinyl)ethyl]-1 0,1 1 - 
5 dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 
or a pharmaceutical^ acceptable salt form thereof. 

13. A compound of Claim 1 which is selected from the group of: 

10 10-[2-Chloro^-(1-naphthyl)benzoyl]-N-[2-(1-piperidinyl)ethyl]-10,11-dihydrx>-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-{[2-Methyl-2'-(trifluoromethyl)[1 , 1 -biphenyl]-4-yl]carbonyl}-N-[2-(1 -piperidinyl)- 
ethyl]-1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 

15 

lO-KZ-Methoxy^-methylll.r-biphenyq^-yOcarbonyG-N-^l-methyl^- 
pyrrolidinyl)ethyQ-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

10-[(2,2 , -Dimethyl[1,1'-biphenyl]-4-yl)carbonyl]-N-[2-(1-methyl-2-pyrrolidinyl)- 
20 ethyl]-10,11<lihydro-5Hi5yrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

lO-KS'-Methoxy^-methyltl.l'-biphenyQ^-yOcarbonyO-N-p^l-methyl^- 
pyrrolidinyOethyll-IO.H-dihydro-SH-pyrrolop.l-clIl^benzodiazepine-S-carboxamide; 

25 1 0-[(2'-Methoxy[1 , 1 MDiphenyl]-4-yl)raifconyl]-N-[2-(1 -methyl-2-pyrrolidinyl)ethyl]- 

10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

10-[(2'-Methyl[1,r-biphenyl]-4-yl)carbonyl]-N-[2-(1-methyl-2-pyrrolidinyl)ethyO- 
1 0,1 1-dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

30 

1 0-[(2-Methoxy-2'-methyl[1 , 1 '-biphenyH-yOrarbonyq-N-p-O -methyl-2- 
pyrrolidinyl)ethyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 
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1 0-Ke-Chloro-S-methoxy-Z-methylll , 1 -biphenyl]-4-yl)carbonyr|-N-[2-(1 -methyl-2- 
pyrrolidinyl)ethyl]-10,11^^ 

1 0-[(6-ChIoro-3,3'-d imethoxy[1 , 1 '-biphenyl]-4-yl)carbonyl]-N-[2-(1 -methyl-2- 
5 pyrrolidiny!)ethyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[3-Methoxy-4-(1 -naphthyl)benzoyl]-N-[2-(1 -methyl-2-pyrrolidinyl)ethyl]-l 0,11- 
dihydro-5H-pyrrolo[2, 1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0 1 0-[(2,2-Dimethoxy[1 ,1 -biphenyl]^yl)cart)onyl]-N-[2-(1 -methyl-2-pynrolidinyl)- 

ethylJ-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

10-[(2,3'-Dimethoxy[1,1MDiphe^^^ 
ethyl]-10,11-dihydro-5H-pyrTolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

15 

1 0-[2-Chloro-4-(1 -naphthy!)benzoyl]-N-[2-(1 -methyl-2-pyrrolidinyI)ethyl]-10,11- 
dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3»carboxamide; 

N-[2-(1 -Methyl-2-pyrrolidiny!)ethyl]-1 0-{[2-methyl-2 , -(trifluoromethyl)[1,r- 
20 biphenyl]-4-yl]carbonyl}-10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3- 
carboxamide; 

1 0-[(2 , -Methoxy-2-methyl[1 , 1 '-biphenyll^-yOcarbonylJ-N-methyl-N^I -methyl-4- 
piperidinyl)-10,11-dihydro-5H-pyrroIo[2,1-c][1,4]benzodiazepine-3-C3rboxam 

25 

10-[(3MWethoxy-2-methyl[1,1'-W^^ 
piperidinyl)-10,11-dihydro-5H-pyrro^^ 

1 0-[(2'-Methoxy[1 , 1 -biphenyl]-4-yI)rarbonyl^ 
30 10,1 1-dihydro-5H-pyrroIo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

N-MethyI-10-[(2-methyl[1 ,1 -biphenyl]-4-yl)carbonyi]-N-(1--methyl-4-piperidinyl)- 
10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 
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1 O-^-Methoxy^-methyin f 1 , -biphenyl]-4-yl)carbonyl]-N-methyl-N-(1 -methyl-4- 
piperidinyl)-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-rarboxamide; 
or a pharmaceutical^ acceptable salt form thereof. 

5 

14. A compound of Claim 1 which is selected from the group of: 

1 0-[(6-Chloro-3-methoxy-2 -methyl[1 ,1 , -biphenyI]-4-yl)carbonyl]-N-methyl-N-(1 - 
methyl-4-piperidinyl)-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3- 
10 carboxamide; 

1 0-[(6^hloro-3,3'-dimethoxy[1 , 1 -biphenyll^yOcarbonyll-N-methyl-N^I -methyl- 
4-piperidinyl)-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

1 5 1 0-[3-Methoxy-4-(1 -naphthyI)benzoyO-N-methyl-N-(1 -methyl-4-piperidinyl)-1 0,11- 

dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

1 0-[(2,2-Dimethoxy[1 ,1 -biphenyO-4-yl)carbonyl]-N-methy!-N-(1-methyl-4- 
piperidinyl)-10,11-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

20 

N-Methyl-N-(1 -methyl-4-piperidinyl)-1 0-{[2-methyl-24trifluoromethyl)[1,r- 
biphenyl]-4-yI]carbonyl}-1 0,1 1-dihydro-5H-pynrolo[2,1-c][1 ,4]benzodiazepine-3- 
carboxamide; 

25 1 0-[(2'-Methoxy-2-methyl[1 ,1 , -biphenyl]-4-yl)carbonyl]-N-methyl-N-(1 -methyl-3- 

pyrrolidinyl)-1 0,1 1-dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-cart>oxamide; 

1 0-[(3'-Methoxy-2-methyl[1 ,1 '-biphenylJ-^yOcarbonyll-N-methyl-N^I -methyl-3- 
pyrro!idinyl)-10,11-dihydro-5H-pyrro^^ 

30 

10-[(2'-Methoxy[1,r-biphenyl]^~yl)ra^ 
10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 
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N-MethyMO-KZ-me^ 
1 0 ,1 1 -dihydro-5H-pyrrolo[2 ,1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 O-^-Methoxy-Z-methylfl , 1 -biphenyl]-4-yl)carbonyl]-N-methyl-N-(1 -methyl-3- 
5 pyrroIidinyl)-10,11-dihydro-5^^ 

1 0-[(6-ChIoro-3-methoxy-2-methyl[1 , 1 -biphenyO^-yOcarbonyO-N-methyl-N-CI - 
methyl-3-pyrrolidinyl)-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepine-3~ 
carboxamide; 

10 

1 0-[(6-Chloro-3,3'-dimethoxy[1 ,1 , -biphenyl]-4-yl)carbonyl]-N-methyl-N-(1 -methyl- 
3-pyrrolidinyl)-1 0,1 1 -dihydro-5H-pyrroIo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

1 0-[3-Methoxy-4-(1-naphthyl)benzoyll-N-methyl-N-(1 -methyl-3-pyrrolidinyl)-1 0,1 1- 
15 dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine-3-carboxamide; 

1 0-[(2,2'-Dimethoxy[1 ,1 , -biphenyl]-4-yl)carbonyq-N-methyl-N-(1 -methyl-3- 
pyrrolidinyl)-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepine-3-carboxamide; 

20 N-Methyl-N-(1 -methy!-3-pyrrolidinyl)-1 (HP-methyl^XtrifluoromethyOfl ,1 '- 

biphenyl]-4-yl]carbonyl}-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3- 
carboxamide; 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinyl}{1 0-[(2 -methoxy-2-methyl[1 ,1- 
25 biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}- 
methanone; 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinyl}(1 0-{[2-methyl-2 -(trifluoromethyl)[1 , 1 - 
biphenyl]-4~yl]carbonyl}-1 0J^ 
30 methanone; 
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{1 0-[(6-Chloro3-methoxy-2'-methyl[1 , 1 '-biphenyI]-4-yl)carbonyl]-1 0,1 1 -dihydro 
5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-ylK4-[2-(dimethylamino)ethyl]-1-piperazinyl}- 
methanone; 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinylKI 0-[(2,2 , -dimethyl[1 ,1 '-biphenyO-4- 
yl)carbonyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinyl}{1 0-[(3'-methoxy-2-methyl[1 ,1 
biphenyl]^yl)rarbonyq-10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}- 
methanone; 

ora pharmaceutically acceptable salt form thereof. 

15. A compound of Claim 1 which is selected from the group of: 

{4-[2-(Dimethylamino)ethyl]-1-piperazinyl}{10-[(2 , -methyl[1,1 , -biphenyl]-4-yl)- 
carbonyl]-10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinyl}{1 0-[(2-methoxy-2'-methyl[1 , 1 '- 
biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}- 
methanone; 

{1 0-[(6-Chloro-3,3'-dimethoxy[1 ,1 -biphenylM-yOcarbonyll-l 0, 1 1 -dihydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}{4-[2-(dimethylamino)ethyl]-1 -piperazinyl}- 
methanone; 

{4-[2-(D|methylamino)ethyl]-1 -piperazinyl}{1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]- 
1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

{10-[(2,2 , -DimethoxyI1,1^biphenyl]^yl)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c]- 
[1,4]benzodiazepin-3-yl}{4-[2-(dimethylamino)ethyl]-1-piperazinyl}methanone; 

{1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]- 
benzodiazepin-3-ylK4-[2-(dimethylamino)ethyl]-1-piperazinyl}methanone; 
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{1 CH(2'-Methoxy-2-methyl[1 ,1 '-bipheny0-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo- 
[2,1-c][1,4]benzodiazepin-3-ylH4^ 

5 {1 0-[(2'-Methoxy[1 , 1 '-biphenyl]-4-yl)rarbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c]- 

[1 ,4]benzodiazepin-3-yl}{4-[2-(4-morpholinyI)ethyG-1 -piperazinyl}methanone; 

{10-[(3'-Methoxy-2-methyl[1 ,r-biphenylH-yI)carbonyl]-10 J 1^ 
[2,1 -c][1 ,4]benzodiazepin-3-y^ 

10 

{10-[(2MVIethyI[1 J'-biphenyl^yiJcarbonyO-IOJ 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]- 
benzodiazepin-3-ylK4-[2-(4-moipholinyl)ethyO-1-piperazinyI}methanone; 

{1 0-[(2-Methoxy-2'-methyl[1 , 1 , -biphenyI]-4-yl)carbonyl]-1 0, 1 1 -d ihydro-5H-pyrrolo- 
1 5 [2,1 -c][1 ,4]benzodiazepin-3-ylK4-[2-(4-morpholinyl)ethyl]-1 -piperazinyljmethanone; 

{10-[(2,3'-Dimethoxy[1 ,r-biphenyl]-4-yl)carbonyl]-10,1 1-dihydro-5H-pyrrolo[2,1-c]- 
[1 ,4]benzodiazepin-3-ylK4-[2-(4-morpholinyl)ethyt]-1 -piperazinyl}methanone; 

20 {10-[(6-Chloro-3,3*-dimeto^^ 

pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-ylK4-[2-(4-morpholinyl)ethyl]-1 -piperazinyl}- 
methanone; 

{10-[3-Methoxy-4-(1-naph^^^^ 
25 benzodiazepin-3-ylK4-[2-(4-morphoIinyl)ethyl]-1-piperazinyl}methanone; 

{1 0-[(2,2-Dimethoxy[1 , 1 -biphenyl]-4-yI)carbonyO-1 0,1 1-dihydro-5H-pyrroIo[2,1-c]- 
[1 ,4]benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1 -piperazinyljmethanone; 

30 {1 0-[2-Chloro-4-(1 -naphthyl)benzoyI]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]- 

benzodiazepin-3-yl}{4-[2-(4-morphoIinyl)ethyl]-1-piperazinyO 
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(1 0-{[2-MethyI-2Htrifluoromethyl)[1 , 1 '-biphenyl]^-y!]carbonyl}-1 0, 1 1 -dihydro-5H- 
pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl){4-[2-(4-morphoIinyI)ethyl]-1-piperazinyl^ 
methanone; 

5 {lO-Ke-ChloroS-methoxy^-methyltl J'-biphenyO^yOcarbonyO-IO.H-dihydro- 

5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-ylX4-[2-(4-moiphol^ 
methanone; 

{1 0-ffoZ-Dimethyltl , 1 M3iphenyH-yl)carbonyI]-1 0, 1 1 ~dihydro-5H-pyrrolo[2, 1 -c]- 
1 0 [1 ,4]benzodiazepin-3-yI}{4-[2-(4-morphoIinyI)ethyl]-1 -piperazinyl}methanone; 

(4-AllyM -piperazinyl){1 0-[(6-chlorch3-methoxy-2'-methyI[1 , 1 -biphenyl]-4-yl)- 
carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 
or a pharmaceutical^ acceptable salt form thereof. 

15 

16. A compound of Claim 1 which is selected from the group of: 

(4-AllyM -piperazinyl){1 0-[(2 f 2 , -dimethyl[1 , 1 -biphenyl]-4-yI)carbonyl]-1 0, 1 1 - 
dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

20 

(4-AllyM -piperazinyl){1 0-[(2-methoxy[1 , 1 -biphenyl]-4-yl)carbonyQ-1 0,11- 
dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3«yl}methanone; 

(4-AliyM-piperazinyl){1 O-KZ-methoxy^-methyin ,1 '-biphenyl]-4-yl)carbony0- 
25 1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

(4-Allyl-1-piperazinyl){1 0-[(3'-methoxy-2-methyl[1 ,1 -biphenylH-yl)carbonyl]- 
10,11 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yI}methanone; 

30 (4-Allyl-1-piperazinyl)^ 

5H-pyrroIo[2,1-c][1,4]benzodiazepin-3-yl}methanone; 
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(4-Allyl-1 -piperazinyl W ^ 
10,1 1-dihydro-5H-pyrrolo[2 f 1-c][1 ,4]benzodiazepin-3-yl}methanone; 

(4-Ally 1-1 -piperazinyl){1 0-[(6-chloro-3,3'-dimethoxy[1 ,1 , -biphenyQ-4-yl)rarbonyl]- 
5 10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

(4-Allyl-1 -piperazinyl){1 0-[(2,2'-dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyQ-1 0,11- 
dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

1 0 (4-AllyI-1 -piperaziny 0-[(2,3'-dimethoxy[1 ,1 -biphenyl]-4-yl)carbonyl]-1 0,1 1 - 

dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

(4-Allyl-1 -piperazinyl){1 0-[2-chloro-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

15 

(4-AIIyM -piperazinyl)(1 O^p-methyl^-CtrifluoromethyOIl , 1 -biphenyl]-4-yl]- 
carbonyl}-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl)methanone; 

(4-AIIyM -piperazinyl){1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-10,1 1-dihydro-5H- 
20 pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-y1}methanone; 

(4-lsopropyM -piperazinyl){1 0-[(2'-methoxy-2-methyl[1 , 1 -biphenylJ-4-yl)- 
carbonyl]-10,11-dihydrcH5H-pyrrolo[2,1-c][1,4]beixzodiazepin-3-yI}m 

25 {1 0-[(2 .^-DimethylH ,1 , -biphenyt]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c> 

[1 ,4]benzodiazepin-3-yI}(4-isopropyM -piperazinyl)methanone; 

(4-lsopropyM -piperazinyl){1 0-[(2'-methoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,11- 
dihydro-5H-pyrroIo[2, 1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

30 

(4-lsopropyl-1-piperazinyl){10-[(3-^ 
carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 
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(4-lsopropyl-1 -piperazinyl){1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]-1 0, 1 1 -dihydro- 
SH-pyrrolopj-clfl^lbenzodiazepin-S-yllmethanone; 

(4-lsopropyM -piperazinyl){1 O-f^-methoxy-Z-methylfl ,1 -biphenyl]-4-yl)- 
5 carbonyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

{1 0-KB-Chloro-S-methoxy-Z-methylfl f 1 , -biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro- 
5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}(4-isopropyl-1-piperazinyl)methanone; 

1 0 {1 0-[(6-Chloro-3,3'Klimethoxy[1 ,1 '-biphenyH-yOcarbonylJ-l 0,1 1 -dihydro-5H- 

pyrrolo[2,1-c][1 1 4]benzodiazepin-3-yl}(4-isopropyI-1-piperaanyl)methanone; 
or a pharmaceutical^ acceptable salt form thereof. 

17. A compound of Claim 1 which is selected from the group of: 

15 

(4-lsopropyM -piperazinyl)(1 0-{[2-methyl-2^trifluoromethyl)[1 ,1 -biphenyl]-4-yl]- 
carbonyl}-1 0,11 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl)methanone; 

{1 0-p.Z-Dimethoxyll ,1 M3ipheny0^yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c]- 
20 [1 ,4]benzodiazepin-3-yl}(4-isopropyl-1-piperazinyl)methanone; 

{1 0-[(2,3'-Dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2,1-c]- 
[1,4]benzodiazepin-3-yl}(4-isopropyl-1-piperazinyl)methanone; 

25 {1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]- 

benzodiazepin-3-yl}(4-isopropyl-1-piperazinyl)methanone; 

{1 0-P.Z-Dimethoxyn ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c]- 
[1 ,4]benzodiazepin-3-yl}(4-isopropyM-piperazinyl)methanone; 

30 

{4-[3-(Dimethylamino)propyl]-1-piperazinyl}{1 0-[(2'-methoxy-2-methyl[1 ,1 - 
biphenyl]-4-yl)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}- 
methanone; 
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{4-[3-(Dimethylamino)propyl]-1 -piperazinyl}{1 0-[(2'-methoxy[1 ,1 , -biphenyl]-4-yl)- 
carbonyll-IO.H-dihydroSH-pyrroloPJ-clII ,4]benzodiazepin-3-yl}methanone; 

5 {4-[3-(Dime%lamino)pro 

carbonyl]-1 0 ,1 1 -dihydro-5H-pyrrolo[2 ,1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

{4-[3-(DimethyIamino)propyl]-1-piperazinyIK1 0-[(3'-methoxy-2-methyl[1 ,1 - 
bipJienyll^-yOcarbonyq-IO.II-dihydro-SH-pyrrolop.l-cltl ,4]benzodiazepin-3-yl}- 
10 methanone; 

{4-[3-(DimethyIamino)propyI]-1-piperazinylK1 0-[(2'-methyl[1 ,1 -biphenyl]-4-yl)- 
carbonyO-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yI}methanone; 

1 5 {4-[3-(Dimethy!amino)propyl]-1 -piperazinylKI 0-[(2-methoxy-2 , -methyl[1 , 1 - 

biphenylJ^-ylJcarbonyll-IOJI-dihydra-SH-pyrrolop.l-cltl ,4]benzodiazepin-3-yl}- 
methanone; 

{1 0-[(6-Chloro-3-methoxy-2'-methyl[1 ,1 '-biphenyl]-4-yI)carbony!]-1 0,1 1-dihydro- 
20 5H-pyrrolo[2,1-c][1,4]benzodiazepin-3-y^ 
methanone; 

{1 0-[(6-Chloro-3,3-dimethoxy[1 ,1 -biphenyO-4-yl)carbonyl]-10, 1 1-dihydro-5H- 
pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-ylK4-[3-(dimethylamino)propyl]-1 -piperazinyl}- 
25 methanone; 

{4-[3-(Dimethylamino)propyl]-1 -piperazinyl}{1 0-[3-methoxy-4-(1 -naphthyl)- 
benzoyl]-1 0,1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

30 {1 0-[(2,2'-Dimethoxy[1 , 1 '-biphenyl]-4-yI)ca rbonyl]-1 0,11 -dihydro-5H-pyrrolo[2, 1 -c]- 

[1 ,4]benzodiazepin-3-yI}{4-[3-(dimethylamino)propyl]-1-piperazinyl}methanone; 
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{10-[(2,3'-Dimethoxy[1 ,r-biphenyl]-4-yl)carbonyl]-10,1 1-dihydro-5H^yrrolo[2,1-c]- 
[1 ,4]benzodiazepin-3-ylH4-[3-(dimethylamino)p^^ 

{1 0-[2-Chloro-4-(1 -naphthyl)benzoyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]- 
5 benzodiazepin-3-yl}{4-[3-(dimethyIamino)propyI]-1-piperazinyl}me 

{1 0-[(2-Methyl-2 , -trifluoromethyl-[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro5H- 
pyrroIo[2,1 -c][1 ,4]benzodiazepin-3-yl}{4-[3-(dimethylamino)propyl]-1 -piperazinyl}- 
methanone; 

10 

(1 0-{[2-Methyi-2 , -(trif luoromethyl)[1 ,1 '-biphenyl]-4-yl]carbonyl}-1 0, 1 1 -dihydro-5H- 
pyrrolo[2,1-c][1 J 4]benzodiazepin-3-yl)[(2S)-2-(1-pyrrolidinylmethyl)pyiTolidinyl> 
methanone; 

1 5 {1 04(2*-Methoxy-2-methyl[1 , 1 , -biphenyl]-4-yl)carbonyl]-1 0,1 1 ^ihydro-5H-pyrrolo- 

[2,1 -c][1 ,4]benzodiazepin-3-yl}[(2S)-2-(1 pyrrolidinylmethyl)pyrroIidinyl] methanone; 
or a pharmaceutically acceptable salt form thereof. 

18. A compound of Claim 1 which is selected from the group of: 

20 

{1 0-[(2,2'-Dimethyl[1 ,1'-biph^^ 
[1,4]benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrroIidinyl]methanone; 

{lO-p-Chloro^l-naphthylJbenzoylHO.II-dihydro-SH-pyrrolop.l-c]^^]- 
25 benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanorie; 

{1 0-[3-Methoxy-4-(1 -naphthyl)benzoyl]-1 0,11 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]- 
benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanone; 

30 {10-[(3'-Methoxy-2-methyl[1 ,1*-biphenyl]-4-yl)carbonyl]-10,1 1-dihydro-5H-pyrrolo- 

[2, 1-c][1 ,4]benzodiazepin-3-yl}[(2S)-2-(1 -pyrToiidinylmethyl)pyrrolidinyl]methanone; 
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{10-[(2'-MethyI[1 ,1 , -biphenyl]-4-yl)carbonyl]-10,1 1-dihydro-5H-pyrro!o[2,1-c][1 ,4]- 
benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolid 

{1 0-[(2'-Methoxy[1 , 1 ^biphenylM-yl)rarbonyl]-1 0, 1 1 ~dihydro-5H-pyrrolo[2, 1 -c]- 
5 [1,4]benzcxiiazepin-3-yl}[(2S^ 

{1 0-[(2-Methoxy-2'-methy![1 , 1 '-biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihyd ro-5H-pyrrolo 
[2,1-c][1 ,4]benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinyImethyl)pyrroIidin 

10 {10-[(6-Chloro-3-methoxy-2-methyl[1 f r-biphenylH-yl)carbonyl]-10,1 1-dihydro 

5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}[(2S)-2~(1-pyrrolidinylmethyl)pyrrolidinyO- 
methanone; 

{1 0-Ke-Chloro-S.S'-dimethoxyll J -biphenyO-4-yI)carbonyl]-1 0,1 1 -dihydro-5H- 
1 5 pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl}[(2S)-2-(1 -pyrrolidinylmethyl)pyrTolidinyO- 
methanone; 

{lO-K^Z-Dimethoxyll.r-biphenyq^^ 
[1 ,4]benzodiazepin-3-yl}[(2S)-2-(1-pyrrolidinylmethyl)pyrrolidinyl]methanone 

20 

{1 0-[(2, 3-Dimethoxy[1 , 1 -biphenyl]-4-yl)carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2,1 -c]- 
[1 ,4]benzodiazepin-3-yl}[(2S)-2^ 

[(3R)-3-(Dimethylamino)pyrroIidinyl](1 0-{[2-methyI-2Xtrifluoromethyl)[1 , 1 
25 biphenyIM-yflcarbonyIM0,11^ 
methanone; 

[(3R)-3-(Dimethylamino)pyrrolidm^^^ 
yI)carbonyl]-10,1lHdihydro-5H-pyr^^^ 

30 

{1 0-KB-Chloro-S-methoxy^-methylll ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro- 
5H-pyrrolo[2J-c][1,4]benzodiazepin^ 



i 
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[(3R)-3-(Dimethylamino)pyrrolidi^ 
carbony!]-10,11<Jihydro-5H-py^ 

{1 0-Ke-Chloro-S.S'-dimethoxytl ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}[(3R)-3-(dimethylamino)pyrrolidinyl]methanone^ 

[(3R)-3-(Dimethylamino)pyrrolidinyQ{1 0-[3-methoxy-4-(1 -naphthyl)benzoyl]- 
lOJI-dihydro-SH-pyrrolop.l-cllI ,4]benzodiazepin-3-yl}methanone; 

{10-[2-Chloro-4-(1-naphthyl)benzoyl]-lO,1 1-dihydro5H-pyrro!o[2,1-c][1 ,4]- 
benzodiazepin-3-yl}[(3R)-3-(dimGthylamino)pyrrolidinyl]methanone; 

[(3R)-3-(Dimethylamino)pyrrolidinyl]{1 0-[(3'-methoxy-2-methyl[1 , 1 '-biphenyl]-4- 
yl)carbonyl]-1 0,1 1-dihydro-5H-pynrolo[2,1-c][1 ,4]benzodiazepin-3-yI}methanone; 

[(3R)-3-(Dimethylamino)pyrrolidinyO{1 0-[(2'-methoxy[1 , 1 -biphenyl]-4-yl)- 
carbonyI]-1 0 ,1 1 -dihydro-5H-pyrrolo[2 ,1 -c][1 ,4]benzodiazepin-3-yl}methanone; 
or a pharmaceutical^ acceptable salt form thereof. 

19. A compound of Claim 1 which is selected from the group of: 

[(3R)-3-(Dimethylamino)pyrrolidinyI]{1 0-[(2'-methyl[1 ,1 -biphenyl]-4-yl)carbonyl]- 
10,1 1-dihydro-5H-pyrrolo[2,1~c][1 ,4]benzodiazepin-3-yl}methanone; 

[(3R)-3-(Dimethylamino)pyrrolidinyl]{1 0-[(2-methoxy-2-methyl[1 , 1 -biphenyl]-4- 
yi)carbonyl]-10,11-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

{1 0-[(2,2*-Dimethoxy[1 ,r-biphenyl]-4-yl)carbonyl]-1 0,1 1 -dihydro-5H-pyrrolo[2,1 -c]- 
[l^lbenzodiazepin-S-yllKSRJ-S-CdimethylaminoJpyrrolidinyllmethanone; 

{lO-K^S'-DimethoxyHJ'^iphe^^ 
[1 ,4]benzodiazepin-3-yl}[(3R)-3»(dimethylamino)pyrrolidinyl]methanone; 
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N-[(1S)-2-Amino-1-(1HHm^ 
fluoromethyl)[1 ,1 -biphenyl]-4-yl]carbonyl>-1 0 ,1 1 -dihydro-5H-pyrrolo[2 f 1-c][1,4]benzo 
diazepine-3-carboxamide; 

5 N-[(1 S)-2-Amino-1 -(1 HHmidazo!-4-ylmethyl)-2-oxoethyl]-1 0-[(2'-methoxy[1 , 1 f - 

biphenylH-yl)carbonyl]-10,11-dihydro5H-pynrolo[2,1-c][1 ,4]benzodiazepine-3- 
carboxamide; 

N-[(1 S)-2-Amino-1-(1 H-imidazoI^ylmethyI)-2-oxoethyl]-10-[(2 f 2 , KJimethoxy[1 i r- 
1 0 biphenyl]-4-yl)carbonyl]-1 0,1 1-dihydro-5H-pyiTolo[2,1-c][1 ,4]benzodiazepine-3- 
carboxamide; 

N-[(1 S)-2-Amino-1-(1 H-imidazol-4-ylmethyl)-2-oxoethyl]-1 0-[(6-chloro-3,3'- 
dimethoxy[1 f r-biphenyl]-4-yl)carbonyl]-10,1 1-dihydro-5H-pyrroIo[2, 1-c][1 ,4]- 
1 5 benzodiazepine-3-carboxamide; 

N-[(1 S)-2-Amino-1-(1 H-imidazoM-ylmethyl)-2-oxoethyl]-1 0-[(2'-methoxy-2- 
methyl[1 ,1-biphenyl]-4-yI)carbonyl]-1 0,1 1-dihydro-5H-pyixoIo[2,1-c][1 ,4]benzodiazepine- 
3-carboxamide; 

20 

1 H-ImidazoI-1 -y l{1 0-[(3'-methoxy-2-methyl[i, 1 '-biphenylJ^-yOcarbonyll-IO.H- 
dihydrch5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

1 H-lmidazol-l-yKIO^-methoxy-Z-methyltl ,1'-biphenyl]^-yl)carbonyQ-10,1 1- 
25 dihydro-5H-pyirolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

1H-lmidazol-1-yl{10H;3H7ietho 
pyrro!o[2,1-c][1,4]benzodiazepin-3-yl}methanone; 

30 1 H-Imidazol-1 -yl{1 0-[(2'-methoxy-2-methyl[1 ,1 '-biphenyl]-4-yl)carbonyl]-1 0,1 1 - 

dihydro-5H-pyrrolo[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone; 
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{10-[(2,2 , -Dimethoxy[1 f l , -biphenyO-4-yl)carbonyl]-10J1-dihydro^^ 
[1 ,4]benzodiazepin-3-yI}(1 H-imidazoM-yl)methanone; 

1H-lmidazoM-yl(1(H[2^^^ 
5 10,1 1-dihydro-5H-pyrroIo[2,1-c][1 ,4]benzodiazepin-3-yl)methanone; 

N-[(3S)-1-Azabicyclo[2.2.2]oct^^^ 
carbonyl]-10 ,1 1-dihydro-5H-pyrrolo[2 ,1-c][1 ,4]benzodiazepine-3-carboxamide; 

10 N-[(3R)-1-Azabicyclo[2.2.2fc^^ 

10,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

N-[(3S)-1-Azabicyclo[2.2.2]o^^^ 
biphenyl]-4-yl)rarbonyl]-10,11-dihyd^^^ 
15 carboxamide; 

N-[(3R)-1-AzabicycIo[2.2.2]od-3-yl]-10-[(2 , -methoxy-2-m 
carbonyq-IOJI-dihydro-SH-pyrrolopj-clII ,4]benzodiazepine-3-carboxamide; 

20 N-[(3R)-1 -Azabicyclo[2.2.2]oct-3-yl]-1 0-[(2,2 , -dimethoxy[1 , 1 '-biphenyll-4-yl)- 

carbonyl]-1 0, 1 1-dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 
or a pharmaceutical^ acceptable salt form thereof. 

20. A compound of Claim 1 which is selected from the group of: 

25 

N-[(3S)-1 -Azabicyclo[2.2.2]oct-3-yl]-1 0-[(2,2 , -dimethoxy[1 , 1 '-biphenyl]-4-yl)- 
carbonyl]-1 0,11 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 

N-[(3R)-1 -Azabicyclo[2.2.2]oct-3-yl]-1 0-{[2-me%l-2Xtrifluoromethyl)[1 ,1 
30 biphenyl]-4-yGcarbonyl}-10 f 1 lKiihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3- 
carboxamide; 
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tert-Butyl (SS^S-amino-S-WIO-Ke-chloroS^^dimethoxytl ,r-biphenyl]-4-yl)- 
carbonyl]-1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl}carbonyI)amino]-6- 
oxohexylcarbamate; 

5 tert-Butyl (5S)-6-amino-5-[({1 0-[(2,2'-dimethoxy[1 ,1 '-biphenyl]-4-yl)carbonyl]- 

1 0, 1 1 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepin-3-yl}carbonyI)amino]-6- 
oxohexylcarbamate; 

tert-Butyl (5S)-6-amino-5-[({1 O-KB-chloro-S-methoxy-Z-methyltl , 1 '-biphenyl]-4-yl)- 
10 carbonyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 F 4]benzodiazepin-3-yl}carbonyI)amino]-6- 
oxohexylcarbamate; 

{1 0-(3-Methoxy-4-pyridin-3-yl-benzoyl)-1 0, 1 1 -dihydro-5H-pyrrolo[1 , 2-c][1 ,4]- 
benzodiazepin-3-yI}-[4-(1-piperidinyl)-1-piperidinyl]-methanone; 

15 

{1 0-[4-(2,5-Dimethyl-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-1 0, 1 1 -dihydro-5H-pyrro!o- 
[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-methyl-1-piperazinyl)methanone; 

20 {1 0-[4-(2,5-DimethyI-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-1 0,11 -dihydro-5H-pyrro!o- 

[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-methyl-1 ,4-diazepan-1 -yl)methanone; 

N-[3-(Dimethylamino)propyl]-1 0-[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3-methoxy- 
benzoyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

25 

N-[2-(Dimethylamino)ethyl]-1 0-[4-(2,5-dimethyl-1 H-pyrrol-1 -yI)-3-methoxy- 
benzoyI]-N-me%l-1 0,1 1-dihydro-5H^^ 

N-[3-(Dimethylamino)propyl]-1 0-[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3-methoxy- 
30 benzoyl]-N-methyl-1 0,1 1-dihydro-5H-pyrroIo[2,1-c][1 ,4]benzodiazepine-3-carboxamide; 

{1 0-[4-(2,5-Dimethyi-1 H-pyrrol-1 -yl)-3-methoxy-benzoyl]-1 0,1 1 -dihydro-5H- 
pyrrolo[2,1-c][1,4]benzodiazepin-3-yl}[4-(1-piperidinyl)-1-piperidiny0-^ 
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1 0-[4-(2,5-Dimethyl-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-N-[3-(1 H-imidazoM -yl)- 
propyl]-1 0, 1 1 -dihydro-5H-pyrroIo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 

{1 0-[4-(2,5-Dimethyl-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-1 0,11 -dihydro-5H-pyrrolo- 
5 [2,1-c][1 ,4]benzodiazepin-3-yl}[4-(1 -pyrrolidinyl)-1 -piperidinyl]nnethanone; 

1 0-[4-(2,5-Dimethyl-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-N-[2-(1 -piperidinyl)ethyl]- 
10,11 -dihydro-5H-pyrrolo[2, 1 -c][1 ,4]benzodiazepine-3-carboxamide; 

1 0 10-[4-(2,5-DimethyI-1 H-pyrrol-1-yl)-3-methoxybenzoyI]-N-[2-(1-methyl-2- 

pyrrolidinyl)ethyO-10,11-dihydro-5H-pynrolo[2,1-c][1,4]benzodiazepin 

{4-[2-(Dimethylamino)ethyl]-1 -piperazinyl}{1 0-[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3- 
methoxybenzoyl]-1 0,1 1 -dihydro-5H-pyrro!o[2,1 -c][1 ,4]benzodiazepin-3-yl}methanone; 

15 

{1 0-[4-(2,5-Dimethyl-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]-1 0, 1 1 -dihydro-5H-pyrroIo- 
[2,1 -c][1 ,4]benzodiazepin-3-yl}{4-[2-(4-morpholinyl)ethyl]-1 -piperazinyl}methanone; 

(4-AllyM -piperazinyl){1 0-[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3-methoxybenzoyl]- 
20 1 0,1 1 -dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

{10-[4-(2,5-Dimethyl-1H-pyrroM^^ 
[2,1 -c][1 ,4]benzodiazepin-3-yl}(4-isopropyl-1 -piperazinyl)methanone; 

25 {4-[3-(Dimethylamino)propyl]-1 -piperazinyl}{1 0-[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3- 

methoxybenzoyl]-1 0,1 1-dihydro-5H-pyrrolo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 

{10-[4-(2,5-Dimethyl-1H-pyrrol-1-yl)-3-methoxybenzoyO-10,11-dihy 
[2,1-c][1,4]benzodiazepin-3-yl}[(2S)-2-(1-pynrolidinylmethyl) pyrrolidinyl]methanone; 

30 

[(3R)-3-(DimethyIamino)pyrrolidinyl]{1 0~[4-(2,5-dimethyl-1 H-pyrrol-1 -yl)-3- 
methoxybenzoyl]-1 0,1 1-dihydro-5H-pyrroIo[2,1-c][1 ,4]benzodiazepin-3-yl}methanone; 
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[3-(4-Methyl-piperazine-1 -carbonyI)-4H-1 0H-3a, 5, 9-triaza-benzo[f]azulen-9-yl]- 
(2-methyl-2 , -trifluoromethyl-[1 , 1 -biphenyl]-4-yl)-methanone; 
or a pharmaceutically acceptable salt form thereof. 

5 21. A method of treating disorders which are remedied or alleviated by 

oxytocin antagonist activity in a mammal, the method comprising administering to the 
mammal in need thereof a pharmaceutically effective amount of a compound as claimed 
in anyone of claims 1 to 20, or a pharmaceutically acceptable prodrug form thereof. 

10 22. A method of Claim 21 wherein the the disorder which is remedied or 

alleviated by oxytocin antagonist activity is selected from the group of preterm labor, 
dysmenorrhea or endometritis. 

15 23. A method for suppressing labor prior to caesarean delivery in a mammal, 

the method comprising administering to the mammal in need thereof a pharmaceutically 
effective amount of a compound as claimed in anyone of claims 1 to 20, or a 
pharmaceutically acceptable salt form thereof. 

20 24. A pharmaceutical composition comprising a compound as claimed in 

anyone of claims 1 to 20, or a pharmaceutically acceptable prodrug form thereof, or a 
pharmaceutically acceptable salt form thereof., and a pharmaceutically acceptable 
earner or excipient. 
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